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PREFACE 


This document has been prepared at the request of the Utah State Office of the 
Bureau of Land Management (BLM) in response to 1972 (U-910). The document provides 
a description of the proposed SYNTANA-UTAH Commercial Shale Oil Production 


Facility for use by the BLM in the Uinta Basin Synfuels EIS. 


This document contains information that may be used by BLM and other govern- 
mental agencies in the support of the Uinta Basin Synfuels EIS and may be released to 


the public or to other firms participating in the Uinta Basin Synfuels EIS. 


The SYNTANA-UTAH Project is in the preliminary engineering stage, but this 


document contains a description of the preliminary planning and system configuration 
developed to date. 
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CHAPTER 1 
PROPOSED ACTION 


A. INTRODUCTION 


SYNTANA-UTAH is a private, joint venture organized to undertake the production 
of synthetic, upgraded shale oil from oil shale reserves in eastern Utah. The venture 
provides access to and control of 8000 acres of reserves, representing assignment of a 
combination of mineral leases acquired September 22, 1980 from the State of Utah. 
Additionally, SYNTANA-UTAH has interests, options, and agreements with private 
fee-owners. These lands are in Uinta County near Bonanza and close to the 
Utah/Colorado border. It is proposed to use water from the White River for facility 
operation. Initially the water would be purchased from the American Gilsonite Company 
and later by a purchase contract with Utah Division of Water Resources. 
SYNTANA-UTAH submitted its PSD application to the Utah Bureau of Air Quality and 
EPA on May 24, 1982. 


An initial 16,500 barrels per stream day (BPSD) (15,000 barrels per calendar day 
(BPCD)) upgraded shale oil production facility with one Superior retort would utilize a 
portion of the resources. This initial facility development (hereafter referred to as 
initial phase) is to be followed by an expansion to a level of 57,000 BPSD (52,000 BPCD) 
upgraded shale oil based on the consolidation of SYNTANA-UTAH leases into a 
contiguous, mineable block. The 57,000 BPSD (52,000 BPCD) would be produced by a 
combination of three Superior retorts and one Tosco retort (hereafter referred to as full 
production facility). SYNTANA-UTAH has formally requested (1980) that the State of 
Utah and the BLM exchange SYNTANA-UTAH state leases for federal lands to form a 
consolidated, logical mining Gis around the initial unit. The exchange is expected to be 
completed in 1982. The expanded plant configuration is based on the expected land 


exchange. 
B. NEED FOR THE PROJECT 


The SYNTANA-UTAH Project is consistent with national objectives of reducing 


dependence on foreign oil imports by developing U.S. resources. At the expanded level 








of 57,000 BPSD (52,000 BPCD), the SYNTANA-UTAH production would make a 


significant contribution to national synfuel production goals. 


The development of the SYNTANA-UTAH project would set a precedent by 
consolidating state and private lands into an effective block and developing upgraded, 
synthetic oil from oil shale without participation of a major oil company or government 


financial assistance. 
G GENERAL DESCRIPTION 
BACKGROUND, LOCATION 


The SYNTANA-UTAH Commercial Shale Oil Production Facility would be located 
in eastern Uinta County near the White River and the Utah/Colorado border in 


Township 9S, Range 25E. 


The initial phase project (see Figure 1-1) would encompass Utah state leases in 
Township 9S, Range 25E, including: 


fo) Section 16 (excluding the Cowboy Gilsonite vein); and 


Oo A fee land parcel adjacent to Section 16 (the Whittier Tract) which includes: 
oO South half of Section 15; 
fo) Southwest quarter of Section 14; 
oO North half of the northwest quarter of Section 23; 
fo) North half of the northeast quarter of Section 22; and 
o The portion of the northwest quarter of Section 22, which is north of 


the Cowboy Gilsonite vein. 


The land exchange would conslidate the isolated SYNTANA-UTALH state leases into 
a composite, logical mining unit of about 7000 acres along the northeast diagonal of 
Township 9S, Range 25E (Figures 1-1 and 1-2). The expanded project site would include 
the following lands within Township 9S, Range 25E: 


Oo The initial phase project site (as described above); 
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| fe) Section 2 (currently a SYNTANA-UTAH state lease); and 


oO Lands from the exchange: 

oO All of Sections 1, 9, 10, 11, 12, 20, and 21; 

e) The north half of Sections 13, 14, and 15; 

fe) Section 17, excluding the Cowboy Gilsonite vein; 

fo) The portion of the northwest quarter of Section 22, which is south of 
the Cowboy Gilsonite vein; and 


fo) Section 29, less that portion south of the Tabor Gilsonite vein. 
The land exchange is not necessary to support the initial phase of the project. 
LEASES, LAND OWNERSHIP, PRESENT LAND USES 


SYNTANA-UTAH has obtained approximately 8000 acres of mineral reserves. 
These reserves reflect a combination of mineral leases acquired from the State of Utah 
and negotiated with private landowners. The state leases make up 7913.5 acres, which 
were granted in 1963 for a period of 20 years. Because the holders of the leases have 
met the requirements of the lease terms, the leases will be extended for an additional 


ten years. No federal leases are involved in the project. The remaining 716 acres are 


Land configuration for the initial phase of the SYNTANA-UTAH project will 


include 1316 acres composed as follows: 


State Lands - Section 16 600 acres 

Private Lands - Section 16 (American Gilsonite) 40 acres 
- Sections 14, 15, 22, and 23 

(Whittier Tract) 676 acres 

Total 1316 acres 


The final configuration after the land exchange (including the initial phase lands) 


i privately owned. 


would total 7760 acres in Township 9S, Range 25E composed as follows (all properties 


| rounded to the nearest acre): 











State Lands - Section 1 270 acres 

- Section 2 640 acres 

- Section 9 640 acres 

- Section 10 640 acres 

- Section 11 640 acres 

- Section 12 276 acres 

- Section 13 138 acres 

- Section 14 320 acres 

- Section 15 320 acres 

- Section 16 600 acres 

- Section 17 604 acres 

- Section 20 640 acres 

- Section 21 640 acres 

- Section 22 58 acres 

- Section 29 618 acres 

Subtotal 7044 acres 

Private Lands - Section 16 (American Gilsonite) 40 acres 
- Sections 14, 15, 22, and 23 

(Whittier Tract) 676 acres 

Total 7760 acres 


The production facility would be located on the tablelands just north of the White 
River. The southern edge of the project site would approach the top of ravines and 


gullies leading into the White River Canyon but not extend into the Canyon proper. 


This entire region is currently undeveloped with the exception of the American 
Gilsonite Company mining and processing activities headquartered at Bonanza, Utah, 
approximately three miles from SYNTANA-UTAH's initial phase site. Aside from 
producing oil and gas wells in the area (plus other current drilling activities for oil and 
gas), American Gilsonite represents the only significant commercial activity in the 


region. 


The nearest population center is in Ashley Valley, encompassing the cities of 
Maeser, Vernal, and Jensen, Utah, with these cities approximately 45 miles north and 


west of the project site and accessible by Utah State Road 45 and U.S. Highway 40. 

















FACILITY 


The SYNTANA-UTAH shale oil production facility would consist of a conventional 
room~-and-pillar mine, retorting facilities with shale oil upgrading, and a complement of 


utilities and off-site support. 


The layout of surface facilities for the initial phase is displayed in Figure 1-3. The 
process facilities would be located in the northwest corner of Section16. Raw 
run-of-mine shale would be crushed underground and brought from the mine via a 
conveyor to a raw shale stockpile (see Figure 1-3 for conveyor routes). The raw shale 
would be further crushed and fines separated and conveyed to a storage area along the 
southern edge of Section 16 for later use. The remaining shale would be retorted and the 


spent shale conveyed eastward to the fee property for surface disposal. 


The layout of the initial phase process facilities is shown in Figure 1-4. The 
process facilities would be located on a relatively flat area in the northeast corner of 
Section 16. The process area would be just north of existing gilsonite processing 
facilities in an area which slopes gently to the northwest away from the White River 
Canyon drainage. The Superior retort would be located at the north-central edge of the 
process area. The upgrading plant and facilities would be to the west of the retort. The 
water treatment and product oil storage areas would be to the southeast of the retort. 
The warehouse, shops, and administrative/employee facilities would be south of the 
retort with access provided from an existing spur of the Uinta County road across 
Section 16. Explosives storage and temporary storage site for hazardous waste would be 
located on the opposite side of the ridge which crosses Section 16 in a northeasterly 


direction. 


The underground mine layout is shown in Figure 1-5. Initial access to the orebody 
would be by a pair of declines opening just south of the process facilities. The 
ventilation shafts and underground facilities (slopes, warehouse, substation, etc.) would 
be located near the underground terminus of the declines at the eastern edge of 
Section 16. Mining would proceed via development of panels as indicated on Figure 1-5, 


with the retention of a no mining barrier under the retorting plant. 
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SYNTANA-UTAH PROJECT INITIAL PHASE PROCESS FACILITIES LAYOUT 
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Mine development for the full production facility is also shown in Figure 1-5. 
Three additional orebody access routes would be developed with ventilation shafts as 
indicated. Spent shale would be disposed on Section 21 and the portions of Sections 13, 
14, and 15 north of the Whittier Tract as shown in Figure 1-6. 


The layout of the full production process facilities is shown in Figure 1-7. The 
three Superior retorts would be located to the north in Section 9. The Tosco retort 
would be located adjacent to the Superior retorts to the east. The utility and upgrading 


facilities would be expanded to the west on Section 17. 


The raw shale stockpiles would be located to the west. The water treatment and 
oil storage facilities would be expanded to the southeast, as would the warehouse and 
employee facilities. Two parallel spent shale conveyors would have an interconnecting 
conveyor to the emergency spent shale pile. The explosive storage and hazardous waste 
temporary storage sites would be near the center of Section 16. The shale fines would be 


reclaimed using the same conveyor which carried the fines to the storage area. 


Major access to the mine site would be via an existing county road which traverses 
the site in a southwest-northeast orientation. Primary traffic movement would be from 
Bonanza to the site with corresponding return trips. The approximate distance from 
Bonanza to the plant site is 3.1 miles. The nature of the proposed construction and 
operations indicates that traffic volumes would increase over existing levels by 400 
vehicles per day for the initial phase and up to 1200 vehicles per day at the time of full 
production. Speeds on the highway can be expected to be in the 45 to 55 mph range. The 
present road is a heavy-duty type and blacktopped. It is utilized by American Gilsonite 


for hauling between Section 16 and Bonanza. 
AIR QUALITY - PSD APPLICATION STATUS 


A summary of the background air pollutant concentrations measured during 1980 in 
the vicinity of the SYNTANA-UTAH project site is presented in Table 1-1. The air 
quality data presented were measured at the White River Shale Project Air Station A-6. 
The SYNTANA-UTAH project has notified EPA-Region VII and Utah State Bureau of 
Air Quality of their intention to use the 1980 A-6 air quality data to describe ambient 
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FIGURE 1-7 
FULL PRODUCTION PROCESS FACILITIES LAYOUT 


TABLE 1-1 


SYNTANA-UTAH SHALE OIL PRODUCTION FACILITY 
SUMMARY OF BACKGROUND AIR QUALITY FOR 1980* 


0301V00eoehQq})?oqOqQROaqauqOqOqQQQO0”—”—=*=RD0 ee eeeeeem=:x:x:x:xr:r:LL 


Maximum Annual Average 
Averaging Concentration Concentration 
Emission Time ug/m ug/m 


a 


Ozone 1-hour 143 69 

Carbon Monoxide 1-hour Zep mg/m; 0.4 
8-hour 1.5 mg/m 

Sulfur Dioxide 3-hour 16 1-2 
24-hour 2 

Nitrogen Dioxide 1-hour 21 2 

Hydtcear bans ch ne 

Total Suspended (2) 

Particulates 24-hour 127.0 19.6 


a 


*Based on air quality measured for White River Shale Project Air Station A-6, as 


reported in the Yearly Report, Air Resources Program Lease Suspension 
Year-1980, Oil Shale Tracts Ua and Ub. 


(1) 


Measurements for non-methane and total hydrocarbons were terminated on 6 May 
1980. 


Lennie geometric mean. 
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background conditions for purposes of meeting Prevention of Significant Deterioration 


(PSD) monitoring and analysis requirem ents 


As a result of the recent transfer of PSD review authority to the State of Utah, 
SYNTANA-UTAH has been given approval by the State Bureau of Air Quality to use the 
White River Shale Project meteorological representativeness air quality data to prepare 
the PSD application. Approval of the use of the data as representative of the 


SYNTANA-UTAH project site for PSD purposes was granted by EPA-Region VII 
16 September 1981.° 


VISUAL RESOURCES 


Figure 1-8 is a visual simulation of the proposed SYNTANA-UTAH facilities. 
Construction activities which would affect visual resources of the SYNTANA-UTAH 
project site include construction of the oil shale processing plant, mine access and haul 
roads, a shale fines storage area, spent shale piles, diversion dams, retention ponds, 
water pipelines from the White River to the project site, pumps on the north bank of the 
White River, and the product pipeline from the plant to Rangely, Colorado. Visual 
impacts of surface disturbed areas would be mitigated by revegetating those areas; 
facilities would be painted to blend with their surroundings, structures of contrasting line 
and form would be sited, as practical, to minimize inharmonious effects, and pipelines 


would use existing ROW's to the extent possible. 


VGardeepondence in behalf of SYNTANA-UTAH dated 24 June 1981 and 23 July 1981 to 
Mr. Keith Tipton, Chief Air Surveillance Section, U.S. EPA Region VIII from Gary 
Palo, VIN Consolidated, Inc. and correspondence dated 26 August 1981 to 


Mr. Brent C. Bradford, Director, Bureau of Air Quality, from Gary Palo, VIN 
Consolidated, Inc. 


Sloreenanicnce dated 19 September 1981 from John Notar, Meteorologist, EPA 
Region VII to Mr. R. E. Lee, Project Director, SYNTANA-UTAH Project. 
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FIGURE 1-8 ; 
VISUAL SIMULATION OF THE SYNTANA-UTAH INITIAL PHASE FACILITIES 


: } ene fo es neal 


D. RESOURCE REQUIREMENTS 
LAND ACREAGE REQUIREMENTS - NEEDS, LOCATION, PRESENT STATUS 


Approximately 4222 acres would be disturbed through the 30-year life of the 
project. Of the 4222 acres, 610 would be disturbed during construction of the mine and 
plant of which 230 acres would be reclaimed. During the project life, a total of 
3440 acres would be used for spent shale disposal. About 250 acres would be disturbed 
annually by spent shale disposal. These areas would be continuously reclaimed at the 
annual rate of disturbance. About 172 acres would be disturbed for rights-of-way for 
preferred corridors, all of which would be reclaimed. Rights-of-way for alternate 
corridors are about 137 acres. Therefore, about 630 acres would be used during the 
maximum production operational phase, and thus removed for the life of the project. 


Table 1-2 displays the acreage disturbed, removed, and reclaimed for each project 


component. 
Facility 


Estimated land requirements for the various initial phase project components are 
shown in Table 1-2. This table includes surface acreage disturbed during construction, 
the amount to be reclaimed, and the amount to be covered by facilities for the life of 
the project. The primary surface activity on the Whittier Tract would be spent shale 
disposal. Current plans show that about 600 acres would be disturbed by the develop- 
ment of spent shale piles, diversion dams, soil stockpiles for reclamation, and other 
earthworks necessary to produce a zero effluent discharge plant. The spent shale area 
would be revegetated, starting about five years after initial operation with completion 
expected five years after project termination. Table 1-3 contains land requirements for 


the full production facility. 


Rights-of-way 


The SYNTANA-UTAH facility would require rights-of-way (ROW's) across BLM 
land for access to resources used in the oil shale processing and for product transport as 
follows: 34.4 miles for water pipelines, 16.5 miles for product pipelines, and 11.0 miles 


for natural gas pipelines. The ROW routes are shown in Figures 1-9 through 1-12 and are 
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TABLE 1-2 


PROJECTED LAND REQUIREMENTS 
FOR THE VARIOUS PROJECT COMPONENTS OF INITIAL PHASE 


Acreage Actual 
Disturbed Acreage Component 
During to be Acreage 
Construction Reclaimed Required 
Retort Facilities Area (Section 16) 100** 32 68 
Support Facilities Area (Section 16) 30 10 20 
Raw Shale Storage Area (Section 16) 10 7.5 2.5 
Shale Fine Storage Area (Section 16) 100* * 40 60 
Spent Shale Disposal Area (Whittier Tract) * 650** 50 600 
Conveyors (with accompanying maintenance roads) 25 17 8 
Construction Camp (Self-destruct) -- -- 25 
County Road - Section 16 (upgrade) 15 10 5 
TOTAL 930 166.5 788.5 


* Spent Shale Disposal Area is entirely reclaimed. This is a continuing effort as the spent shale is placed. The 
construction camp is sited in this area and will eventually be buried. 


** Topsoil will be stored in these areas. 
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TABLE 1-3 


ADDITIONAL PROJECTED LAND REQUIREMENTS 
FOR FULL PRODUCTION FACILITY 














Acreage Actual 
Disturbed Acreage Component 
During to be Acreage 
Construction Reclaimed Required 
Retort Facilities Area (Section 9) 170 34 136 
Retort Facilities Area (Section 16) 30 10 20 
Support Facilities Area (Section 16) 39 13 26 
Support Facilities Area (Section 17) ry i 14 
Raw Shale Storage Area (Section 16) 5 4 1 
Raw Shale Storage Area (Section 17) 15 11 4 
Spent Shale Disposal Area* (Sections 10, 11, and 12) 320 0 320 
Spent Shale Disposal Area* (Sections 13, 14, and 15) 1830 200 1630 
Spent Shale Disposal Area* (Sections 21 and 22) 640 40 600 
Conveyors (with maintenance roads) 50 34 16 
TOTAL 3120 353 2767 





*Spent Shale Disposal Area is entirely reclaimed. 


described in Tables 1-4 and 1-5. As indicated in Table 1-4, a communications ROW 
would be necessary, but this ROW is expected to be the responsibility of the telephone 
company rather than SYNTANA-UTAH. Also, as indicated in Table 1-4, a powerline 
ROW would not be needed since the proposed Moon Lake 138-kV corridor (Segment 2) to 
Rangely passes through Section 16; therefore, SYNTANA-UTAH plans to tie into that 
line on the facility property. Nearly all of the ROW needs have been planned to 
coordinate with existing or proposed regional project ROW's so that minimal acreage 
would be required. In computing acres disturbed by ROW's, BLM assumes a "worst case" 
situation and uses a 40-foot width, SYNTANA-UTAH, through past experience, plans to 


use a construction width of 20 feet for its ROW's. 


A construction camp to reduce travel and accommodate the level of manpower 
required (1000 workers) would be necessary during start-up and initial construction 
phase. The personnel required for mine development and plant construction would be 
drawn from a wide area because an adequate labor supply does not exist nearby. Limited 
temporary housing might be available at the town of Bonanza but camp facilities would 
be necessary since other residential areas are not available. A campsite is proposed on 
Section 16, southeast of the plant site facilities (see Figure 1-3). The campsite is 
purposely sited in the waste disposal area so as to self-destruct when overall con- 
struction is completed. The campsite would eventually be covered with spent shale 


material and later revegetated. 


No ROW would be required for either campsite access road or campsite. The 
campsite itself would consist of modular bachelor units, recreational facilities, service 
facilities, cafeteria, packaged sewer treatment plant, temporary potable water treat- 
ment facility and temporary electrical substation. Facilities would be adequate for 
1000 workers. A total of 25 acres would be required for this site. Power and water 
supplies would be available on site as discussed in the following section. Solid waste 


would be processed and disposed of in the initial spent shale disposal area nearby. 


WATER - NEEDS, SOURCES, PRESENT STATUS 


The resources required for operation of the inital phase and full production facility 
are summarized in Table 1-6. The initial water requirement of 1650 acre-feet/year is 


based on the needs of the processing plant, mine operations, and spent shale disposal. 
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TABLE 1-4 


RIGHTS-OF-WAY SUMMARY 


oe 
TTT ooooooooOOOOwnnnwésasaeeooOOO ee er EEE eee eee 


Acres 
Length Width to be 
Type (Miles) (Feet) Disturbed * * Description 


rn 


Water Pipeline (1) 6 40* 29 SYNTANA-UTAH plant to Ignatio on White River 
Dam Reservoir. 


Water Pipeline (2) (lst segment) 10 40 48 SYNTANA-UTAH plant to Bonanza Power 
Generating Station. 


Water Pipeline (2) (2nd segment) 18.4 40 89 Bonanza Power Generating Station to Green River 
parallel to existing Bonanza Power Plant 
water pipeline corridor. 


Natural Gas Pipeline 1] 40 53 SYNTANA-UTAH plant to Northwest Pipeline 
Company natural gas pipeline. 


Oil Pipeline 16.5 40 80 Parallel to existing Chevron 10-inch pipeline 
from-plant site on Section 16 to Rangely, Colorado. 


Electric Powerlines No ROW required. The proposed Moon Lake 138-kV line corridor 
(Segment 2) passes through Section 16; therefore, 
no ROW is required as SYNTANA-UTAH will tie into 
that line on the facility property. 


Communications 4 20 Doll Beginning at the plant site, the line will follow the 
existing American Gilsonite water pipeline to Bonanza 
where it will connect with the existing cable from 
Vernal. The telephone company will be responsible 
for application to obtain this ROW. : 


Construction Campsite No ROW required. The camp is to be located on the Whittier Tract in an 
area ultimately to be used for spent shale disposal. 


*Within existing American Gilsonite water pipeline ROW. 
**BLM assumed a worse case situation and uses a 40' width in computing acres disturbed by rights-of-way. SYNTANA-UTAH, 
through past experience, plans to use a construction width of 20' for its rights-of-way. 
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Right-of-Way 


EE — 0 OO OOO 


Water Pipeline (1) 
SYNTANA-UTAH plant 
to Ignatio on White 
River Dam Reservoir 


Water Pipeline (2) 
(Segment 1) 
SYNTANA-UTAH plant 
to Bonanza power 
generating station 


(Segment 2) 

Bonanza Power 
Generating Station to 
Green River 


Natural Gas Pipeline 
SYNTANA-UTAH plant 
to Northwest Pipeline 
Company natural gas 
pipeline 


Oil Pipeline 
SYNTANA-UTAH Plant 
to Rangely, Colorado. 





NA = Not Available 


Objective 


Provide water from White River Dam 


Reservoir for plant operation. 


Alternate interim water supply for 
plant operation from Green River 
via Bonanza Power Generating 
station pipeline. 


As above. 


Natural gas access for upgrading. 


Pump upgraded oil to Rangely 
for sale. 


TABLE 1=5 


RIGHTS-OF-WAY DESCRIPTION 


Route 


Joint use of existing American Gilsonite 
ROW from Ignatio along Highway 45 to 
Bonanza; then northwesterly to plant site. 


Starting at SYNTANA-UTAH plant northwesterly 
for 3.5 miles to SW corner of Section 36 T8S, 
R24E; then west for 6.5 miles to Bonanza Power 
Generating Station. 


Starting at Bonanza Power Generating Station 
for 18.4 miles paralleling their corridor 
to the Green River. 


Starting from SYNTANA-UTAH plant northeast 
paralleling Utah road to southern half of 
Section 13, T.8.S., R25E for 7 miles; then 

north to pipeline through gaps in Raven Ridge 
for 6 miles. 


Starting at SYNTANA-UTAH plant paralleling 
existing Chevron 10-inch oil pipeline to 
Rangely, Colorado, 


Elevation Profile 


SYNTANA-UTAH Plant Mile 

Bonanza Generating Station 10 

Green River Intake 

Structure 28. 

SYNTANA-UTAH Plant Mile 0 
2 
i) 
6 
7 
8 
9 

Raven Ridge Gap 10 


Northwest Pipeline Company 11. 


Chevron oil oipeline 16. 


me wow Mm a= 


5750 
5600 
5500 
5400 
5300 
5200 
5100 


5000 


NA 


5750 
5700 
5600 
5500 
5600 
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5800 
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6000 


NA 








- 
eg pelle Nn gp A NR 
- : 









ie Sine? assed gtiteize to sau taic! weall dec) @ offtdW wool teiew sbivesd  (O eatlegtt- 
a ws at 0) Sowigif ancl oipnoel wot! WOR aniterseo inaig we? viceveeet so SA THY “a 


aia tralia ot vip lawl iad « 4 sannocé mute a <- Bs 






SGM dag wir -amayTen vizeta4witiiion Snsig HATH-AUATEH VS & gottresé sy? Fisague tarts nein stsowtiA {s) 


inelg wn TUAt 


sewed] Bat 
wat 





bbiset xs . ; Pawns: oucits GA (S resmged) 
Aw <i] -a.as i nT RA is *; ; 04d ssqnioe 
P ni 7 ngs ay a} outrnsd gyelbstenpiy 


} orth aoe 











ae a er AMAT Y >= Bs J hi ; a8 uv 7 4 online! a6i? laste wat . 
. : * - oo a ’ (- 
3 ; i ee mate B HATE -AMATHVE 


i 
a 
tag - t i fi oP aa : : 6 = sailoeg pawdsenk op ay 
b 
t 


aagTz 





say teehine eaoqare 
reiboqeg. 


nal = = — ee a 


iti:ee A toh = Aw 














TABLE 1-6 


RESOURCES REQUIRED FOR OPERATION OF SYNTANA- 


Initial 

Phase 
Oil Shale (Million TPY) 8.8 
Water (Acre-Feet/ Year) 1,650 
Electricity (MWe) Seo 
Natural Gas (Million SCF/Day) 15 


CHEMICALS AND CATALYST 


H5S0, (LEY) 519 
H,PO, (TPY) 33 
NaOH (TPY) 166 
CL, (TPY) 26 
Polyphosphate (TPY) 146 
Polymer (TPY) 17 
Lime (TPY) 3,496 
Soda Ash (TPY) 19,980 
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UTAH FACILITY 


Full 
Production 
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Approximately five years after initial operation, revegetation of the spent shale would 
be initiated which would require additional water for irrigation. Preliminary estimates 
of the irrigation water are 350 acre-feet per year, giving a total requirement of 


2000 acre-feet per year. The full production facility would require about 7000 acre-feet 


per year. 


Satisfying project demands for water would be handled both during construction 
and start-up phase and during commercial operations. For initial construction, water 
would be purchased from the American Gilsonite Company. This water is presently 
pumped by American Gilsonite from the White River by an existing intake structure 
located in the river bed, then via pipeline over an existing ROW granted to American 
Gilsonite by BLM. The present American Gilsonite pipeline travels north along Route 45 
to Bonanza from the White River. A second pipeline parallels dirt roads from Bonanza to 


the American Gilsonite water impoundment areas on Sections 16 and 17. 


A temporary water treatment facility for potable water would process 70 gallons 
per minute (GPM) (approximately 100,000 gallons per day (GPD)) for the initial 
construction phase prior to completion to the permanent water treatment plant. This 
facility would be in Area 4, as shown on Figure 1-4. All water necessary for initial 
construction and the start-up phase would be available from this existing pipeline; hence, 
no ROW is required. A packaged wastewater and solid waste treatment facility would be 


utilized for the initial construction phase. 


Approximately 2000 acre-feet/year would be required for the initial phase and 
7000 acre-feet would be needed for the full production facility. Assuming completion of 
the White River Dam, project water would be drawn from the reservoir formed behind 
the dam. Or, as an alternate, should the dam not be constructed, water would be drawn 
from the White River. Water from the White River has been assured to 
SYNTANA-UTAH via a purchase contract negotiated with the State of Utah, Division of 
Water Resources. The proposed ROW corridor to the White River parallels the existing 
American Gilsonite water pipeline discussed in the previous paragraph and is described 
on Tables 1-4 and 1-5. The water supply facilities would consist of two intake structures 
and pumps (less than one acre) located in the alluvium at the Ignatio Pumping Station. 
For the initial phase, a covered 350-horsepower pumping facility located by the intake 
structures would pump 200 acre-feet/year or 1250 GPM. Power to these pumps would be 
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furnished by an existing Moon Lake line that services the American Gilsonite pumps. A 
ten-inch diameter pipeline would transport water along six miles of proposed ROW toa 
storage tank on Section 16. All water pipelines would be buried below frost depth and 
would be protected against corrosion. The full production facility would use a 
1225-horsepower pumping facility and an additional 16-inch diameter pipeline located in 
the same ROW. SYNTANA-UTAH plans to use a construction ROW width of 20 feet for 
each pipeline. Thus, disturbed acreage would be 29 acres for each pipeline (total of 


58 acres), which would be reclaimed following construction. 


The storage tank for the initial phase would have a minimum of 100,000-barrel 
capacity. It would provide operational water, reserve storage for fire protection, a 
source for the potable water facility, dust control, shale moisturizing, etc. The water 
storage tank and a water treatment facility would be located in Area 4 (Figure 1-4). 
Water from the storage tank would flow to clarifiers where flocculent would be added to 
remove suspended and dissolved solids before being sent to the various water users. 
About 20 GPM would be chlorinated for potable water for initial phase operations, plus 
an additional 70 GPM for construction worker use during plant expansion. About 
900 GPM of boiler feed water and cooling tower make-up water would be treated in a 
warm lime softening system to settle out calcium, magnesium, and silica. Approxi- 
mately 225 GPM of boiler feed water would be sent through filters before entering the 
cation and anion resin beds to remove other contaminants. Clarifier underflow and lime 
softener sludge would be sent to the wastewater treatment system for further 
processing. Separate storage tanks would be used for potable water, boiler feed water, 


and process water. 


For the full production facility, a three-day supply (450,000 barrels) would be 
stored in five tanks south of the water treatment facilities. Sixty GPM would be 
chlorinated for potable water. About 2700 GPM of boiler feed water and cooling tower 
make-up water would be treated in a warm lime softening system where calcium, 
magnesium, and silica would be settled out. Approximately 600 GPM of boiler feed 
water would be sent through filters before entering the cation and anion resin beds to 


remove other contaminants. 


An additional alternative source of water would be from the Green River, which 


would involve applications for a ROW corridor from the SYNTANA-Utah plant site to 
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the Bonanza Power Generating Station northwest of Bonanza (Segment 1) (see Tables 1-4 
and 1-5 for ROW summary). A parallel corridor (Segment 2) would also be needed. The 
total length of this ROW would be 28.4 miles. A 700-horsepower pumping facility and 
two intake structures would be required at the Green River for the initial phase. A 
12-inch diameter pipeline would be preferred due to the greater distance. No additional 
pumping facilities would be needed along the 28-mile length. The water would be 
purchased directly from the Flaming Gorge Reservoir from the Water and Power 
Resources Services. The water would be released into the Green River from the dam and 
then downstream would be taken from the Green River. This alternative water supply 
for the full production facility would need an additional 20-inch diameter pipeline within 
the aforementioned ROW and would require a 2450-horsepower pumping facility. 


NATURAL GAS - NEEDS, SOURCES, PRESENT STATUS 


For the initial phase, 15 million standard cubic feet (SCF) per day of natural gas 
would be required as feedstock for the upgrader, for the process indirect heater, and for 
start-up and emergency usage. This gas would be purchased from the Northwest Pipeline 
Company. The gas would be delivered to the SYNTANA-UTAH project site by a six-inch 
natural gas pipeline, which would connect with an existing 26-inch Northwest Pipeline 
Company natural gas line and pass south through Coyote Basin. The SYNTANA-UTAH 
preferred pipeline ROW route is described in Tables 1-4 and 1-5. This route follows an 
existing six-inch high pressure liquid gas pipeline ROW for approximately five miles from 
the project site, then it turns due north (see Figure 1-11, Natural Gas Pipeline ROW). A 
small facility containing metering and containment vessels would be required at the 
"tie-in" area, but a pumping station would not be needed. The "tie-in" procedure would 
follow state and federal regulations. The full production facility would need 52 million 
SCF per day, thus requiring an additional eight-inch pipeline within the same ROW. 
Total disturbance for construction of both lines would be 53 acres, which would be 
reclaimed. The ROW's would be 40 feet wide for two 20-foot wide construction 


corridors. 


POWER SUPPLY - NEEDS, SOURCES, PRESENT STATUS 


The power supply for the initial construction phase would come from on-site diesel 


generators and the existing 69-kV line running aross the northern part of the project 
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facility site. Power for the initial phase (8.3 MWe) and full production facility 
(40.9 MWe) would be supplied by an on-site utility plant and supplemented with off-site 
power from the proposed Bonanza Power Generating Station 138-kV line which would 
cross Section 16. SYNTANA-UTAH would tie into this line on the facility property, and, 
therefore, no additional ROW corridors would be needed. 


PRODUCT PIPELINE - NEEDS, SOURCES, PRESENT STATUS 


The proposed product pipeline would transport the upgraded shale oil from the 
SYNTANA-UTAH plant site to Rangely, Colorado. The corridor parallels the existing 
Chevron ten-inch oil pipeline to the Chevron terminal at Rangely. From Rangely, the 
upgraded oil would have the flexibility to serve several markets through a combination of 


available oil pipelines. 


The proposed corridor would be 16.5 miles long. A ten-inch diameter pipeline 
would be used for the initial phase and would be buried the entire distance. The proposed 
ROW parallels an existing pipeline corridor, which also provides an existing maintenance 
road. An additional 12-inch pipeline would be required for the full production facility. 
Consequently, the 80-acre corridor would be disturbed twice. Each time a 20-foot 
construction zone would be disturbed (40 acres), for a total of 80 acres disturbed. This 


land would be reclaimed. A pumping facility would be needed at the SYNTANA-UTAH 


plant site. = 


Construction of the pipelines for initial capacity would begin in 1982 and end in 
1986. Construction of pipelines for maximum production operations would begin in 1992 
and be completed in 1993. Construction of the pipeline would not involve clearing the 
vegetation from the ROW's. Rather, trenching would be completed, the pipeline placed 


and backfilled, and the disturbed area reclaimed. 
ENERGY ANALYSIS - NEEDS, SOURCES, PRESENT STATUS 


Energy consumption and production is described below: 


fo) Underground Mining - energy consumed 
oO Diesel fuel - based upon mining, breaking, hauling, and supporting the 
orebody. 
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fo) Electrical power - based upon underground crushing, conveying to 


surface (slope), ventilating and servicing underground shop/warehouse 


area. 
fo) Surface Facilities - energy consumed 
fo) Electrical power - for pumping oil, water, and waste liquids, conveying 


raw and spent shale, emissions control, retorting, upgrading, waste 


processing, buildlings, and secondary crushing on surface. 


oO Spent Shale Handling and Reclaiming - energy produced 
fo) Initial Phase 
fo) Upgraded shale oil would be produced at the rate of 16,500 BPSD 
(15,000 BPCD); and 
fo) By-products of ammonia and elemental sulfur would be produced 
at 62.2 tons per stream day (TPSD) (65.7 tons per calendar day 
(TPCD)) and 18.4 TPSD (16.5 TPCD), respectively. 
fo) Full Production Facility 
fo) Upgraded shale oil would be produced at the rate of 57,000 BPSD 
(52,000 BPCD); and 
fo) By-products of ammonia and elemental sulfur would be produced 


at 215 TPSD (170 TPCD) and 63 TPSD (50 TPCD), respectively. 


Diesel fuel consumption in underground mining and hauling spent shale would be 
primarily for loading, hauling, spreading, and compacting the material. The daily diesel 
fuel consumption would be 9400 gallons for the initial phase and 30,000 gallons for the 
full production facility. 


Natural gas consumption would be 15 milion SCF/day for the initial phase and 
52 million SCF/day for the full production facility. Approximately one-half of this 
amount would be utilized as feed for the hydrogen reformer and the remainder for 


process heaters, etc. 


For the initial phase, the total make-up electrical energy required would be 
8.3 MWe daily. A 20-MWe power generator would be installed to burn low Btu gas from 


az. 








the Superior retort. For the full production facility, the daily electrical energy required 


would be 40.9 MWe. The electrical requirements are as follows: 








Full 
Production 
Initial Unit Facility 
Mining 5.0 eS: 
Crushing/Screening 1.2 4.8 
Retort Module Woy 51.9 
Shale Disposal 0.9 3.2 
Upgrading ec Tag 
Chevron WWT 0.5 Lod 
FGD 0.8 Zao 
Waste Water Treatment 0.6 (aeyth 
Other Process Treatment cies 9.2 
Total Power Required fan: 100.9 
Total Power Generated 20.0 60.0 
TOTAL POWER PURCHASED Bias 40.9 


Energy produced would be upgraded shale oil, ammonia, and sulfur. The shale oil 
would have a heat content of 19,250 Btu per pound with 30° API gravity and density of 
7.3 pounds per gallon. Thus, the shale oil energy output from the initial phase would be 
97.4 x 10” Btu per stream day (88.6 x 10? Btu per calendar day) and from the full 


9 


production facility, 336 x 10° Btu per stream day (306 x 10? Btu per calendar day). 


WORK FORCE REQUIREMENTS - NEEDS, SOURCES, PRESENT STATUS 


Projections of manpower requirements during the construction and operation 
phases of the SYNTANA-UTAH project are summarized in Tables1-7 and 1-8. 
Table 1-7 displays the composition of the initial phase and is typical of the mining work 
force composition for each expansion increment. Table 1-8 displays the combination of 
mining and process work force over the project life. The time-phased expansion of the 
facility generates an extended construction and mine development period of about 


ten years, from 1984 through 1994. Initially, 480 mine construction people would be 
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TABLE 1-7 


AVERAGE MINING MANPOWER REQUIREMENT BY YEAR FOR INITIAL PHASE 


Mine Operation Total 

Mine Repair & General Total Estimated 

Year Construction Operation Labor Service Labor Expense Labor Mine Labor Manpower 
1983 480 480 
1984 376 376 
1985 346 61 Zo 10 94 440 
1986 76 Z211 85 36 332 408 
1987 310 129 54 493 493 
1988 301 | 126 52 479 479 


1989 305 128 53 486 486 
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TABLE 1-8 


TOTAL MANPOWER REQUIREMENTS FOR FULL PRODUCTION FACILITY 


Construction Operations 
Process Process 
Year Semester Mining Plant Total Mining Plant Total 
1983 ic 480 Se 480 -- -- 
1984 1 376 300 676 
2 376 850 1226 
1985 1 346 1450 1796 94 94 
2 250 1000 1250 23 100 S13 
1986 i! 200 50 250 S}eye ras, 607 
2 125 0 125 412 300 ipive 
1987 1 125 0 125 493 300 793 
2 125 0 125 486 300 786 
1988 1 125 300 425 479 300 779 
2 125 850 975 482 300 782 
1989 1 25 1450 1575 486 300 786 
Ce 125 1000 1125 630 400 1030 
1990 1 125 50 175 680 575 1255 
2 125 0 125 720 : 600 1320 
1991 1 125 0 125 800 600 1400 
2 125 0 125 800 600 1400 
1992 1 125 300 425 800 600 1400 
a 125 850 975 800 600 1400 
1993 i 125 1450 1575 800 600 1400 
2 125 1000 1125 950 700 1650 
1994 1 76 50 126 1050 875 1925 
2 0 0 0 1120 900 2020 
1995 1 0 0 0 1200 900 2100 
@ 0 0 0 1200 900 2100 
1996 1 0 0 0 1200 900 2100 
2 0 0 0 1200 900 2100 
2012 1 0 0 0 1200 900 2100 
2 0 0 0 1200 900 2100 
2013 1 0 0 0 800 700 1500 
? 0 0 0 600 450 1050 
2014 1 0 0 0 300 300 600 
Z 0 0 0 150 150 300 
2015 | 0 0 0 0 0 0 
2 0 0 0 0 0 0 
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required. As the mine starts producing, about 125 mine construction people would be 
required. By contrast, the construction work force for each increment of the process 
facility would grow over a 14-month period to a peak level of 1450, and then fall to 
essentially zero over a 4-month period. The buildup and decline would be repeated for 


the next expansion increment. 


The operations work force would start to build up about a year and a half prior to 
start of operations. The inital phase would require about 800 workers with about 60% for 
mining and 40% for process operations. The second expansion increment would increase 


the operations work force to 1400; then the final expansion would be to 2100. 


These manpower estimates do not show skill levels or job classification. The 


particular trade and craft requirements would be determined by the general contractor. 


For construction of surface facilities for the initial phase, the preliminary 
estimated construction labor effort would be 4.8 million man-hours. Further, every 
existing classification of worker in the construction trades categories would be required. 
The work force associated with the creation of surface facilities would dominate, as the 
mining work force during the construction period would be much smaller. This group 
would consist of journeymen hard-rock miners assisted by laborers/helpers that would be 


required to be skilled in the operation of large equipment. 


During the operational phase of the project, the following job categories would be 
typical for the work force. 


Supervision Operating Labor 
Superintendent Crushing and Screening 
Process Operating Foreman Retort module 
Maintenance Foreman Flue Gas Desulfurization 


Electric Power Generation 
Waste Water System 
Hydrogen Reformer 
Hydrofiner 
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Maintenance Labor Administrative/Technical 


Pipe Fitter Accounting Manager/Clerks/Secretarial 
Machinist Personnel 
Millright Procurement 
Instrument Technician Process Engineering 
Welder Mechanical/Civil Engineering 
Mobile Equipment Laboratory Technician 
Rigger Mining Engineering 
Environmental Engineering 
Security 
Safety 


SYNTANA-UTAH would have its major project construction operators recruit the 
necessary number and range of labor skills, with special effort made to recruit the work 
force from the Rocky Mountains and Southwest area. This would, of couse, include 
recruitment from within the region; however, due to the short-term nature of many of 


the skills required, most of this work force would come from out of the region. 


The operational work force would be created by a recruitment and training 
program with the objective of preferentially utilizing local and regional workers. 


However, the size of the work force would probably require additional recruiting outside 


the region. 


E. GENERAL CONSTRUCTION AND OPERATION PROCEDURES 


CONSTRUCTION APPROACH 


Major access to the mine site would be via an existing Uintah County road which 
traverses the site in a southwest-northeast orientation. The existing road is 24 feet wide 
and would be widened to 36 feet. A minimum of 1000 feet to either side of the main 
plant entrance road would be upgraded to provide turning lanes. Utah Highway 
Department standards would be utilized as guidelines for the preparation of construction 
plans and specifications, as well as construction methods and techniques. An additional 


lane would be constructed on one side of the existing road. The existing road would be 
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evaluated for bearing strength adequacy and, where needed, a pavement section will be 
designed to accommodate the design vehicle load. Preliminary engineering indicates 
that the new roadway section would consist of compacted subgrade, nine inches of base 
material (gravel) and a penetration type surface treatment. The existing roadway 
section would be overlaid with three inches of base material (gravel) and surfaced. 
Upgrading of this road would begin at the point that it crosses Route 45 at Bonanza and 
would continue for 6.8 miles to approximately 0.25 mile past Section 2. Approximately 
35 acres would be disturbed, 25 acres of which would be reclaimed and ten acres paved. 


The major project contractor would be responsible for this upgrading. 


Existing horizontal and vertical alignments would be used. Geometric modifi- 
cations to accommodate widening would be minimized. Existing drainageways would be 
utilized to convey runoff from the road and surrounding areas. Standard Utah or GHWA 
cross-sections would be utilized for shoulder and ditch design along the highway. 
Construction methods would be in accordance with normally accepted Utah Highway 
Department practice. Temporary interruption of traffic might occur during the 
construction period. However, flagmen would be available to ease congestion. For a 


long-term interruption, a detour would be provided. 


All roads within the mine site (see Figure 1-4) would be private but constructed to 
accommodate the project design vehicles. Geometric and vertical alignment consider- 
ations would determine the precise roadway network layout. A road cross-section would 


be determined based on road design life and maintenance requirements. 


There are no railroad or highway crossings proposed. Parallel pipelines or 
electrical lines would be subject to explicit specifications with regard to the protection 
of existing facilities. Blasing (if required), trenching, line placement, and backfill 
operations would be restricted in magnitude in areas adjacent to existing lines. Design 
of parallel facilities would be such that adequate maintenance areas would be provided 
for each facility. Where line crossings would be necessary, appropriate protection 


measures would be specified for the construction methods and materials. 


A general contractor would be utilized to manage the construction of the mine 
facilities. This contractor would make the ultimate determination of manpower needs 
with regard to skill level and length of time on the project, as well as be responsible and 


liable for his employees. 
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It is estimated that there would be a maximum of 175,000 tons of construction 
equipment, materials, and supplies which would be shipped by rail to Craig, Colorado or 
Salt Lake City over the ten years required to construct the expanded facility. Approxi- 
mately 75% of this material would be trucked to the site by caravans consisting of 10-30 
trucks during off-peak highway travel hours. The remaining 25% would be transported 
with single truck trips. Concrete would be shipped in bulk by rail to Craig, Colorado, 
then loaded to 28-ton tanker trucks. Aggregate and sand would be trucked from Vernal. 
The route from Salt Lake City would follow U.S. Highway 40 to Vernal, turning south on 
the proposed new Highway 45 to Bonanza, then northeast to the site via the Uintah 
County road. Shipments from Craig would follow U.S. Highway 40 to Vernal and then 
along the same route to the site. No improvements would be necessary for these 
highways with the exception of the Uintah County road. Upgrading of this road would be 
done by the major SYNTANA-UTAH project contractor. 


During construction, standard control procedures would be used to control fugitive 
dust, disturbed areas would be revegetated, and funds and management provided to 


mitigate socioeconomic impacts. Resources that would be used during construction are 


shown in Table 1-9. 
OPERATION 


The production facility would be operated and maintained by Quintana Minerals 
personnel who would live at or near the project site as part of the long-term work force. 


Operation of this facility would comply with all regulations pertaining to employee 
health and safety. 


Monitoring 


Monitoring would be performed as required by applicable permits and regulations. 
Measures would be taken to control leachate from the mining and upgrading sites so that 
concentrated pollutants would not contaminate the groundwater supply, as required by 
Utah Water Pollution regulations. Shallow monitor wells would be located around the 
site to detect leachate excursion. Additional well(s) would be located to monitor the 
underlying Bird's Nest aquifer. Sampling and testing would be done in accordance with 
Part 6 of the Utah regulations. See Section H of this chapter for operational shale oil 


and hazardous materials handling information. 
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TABLE 1-9 


RESOURCES USED DURING CONSTRUCTION 


Resources Capacity Used* 
Water 1,200 Acre-feet 
Electricity 200 million KWH 
Diesel Fuel 20 million Gallons 
Cement 15,000 Tons 
Steel 85,000 Tons 
Aggregate 60,000 Tons 
Sand 20,000 Tons 


*Total for construction of expanded plant. 
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Operations Noise Levels 


Mining Noise Levels -- Table 1-10 presents a full mine equipment list. Operating 
equivalent noise levels Coe would range from 88 to 90 dBA for various pieces of 
equipment (e.g., front-end loaders and trucks) when measured at a distance of 50 feet 
from the source. All mining and blasting activities and their associated noise would 
occur underground. The large diameter ventilation fans, mounted on the exhaust shafts, 
would be equipped with Evase's (flare tubes) and directed upward. Additionally, earthen 
embankments or acoustical block walls would be constructed around the entire fan 
facility. All surface fan facilities would be located in isolated areas. Fan facilities (4) 


would require one-acre sites and would not exceed 25 feet in height. 


Initial Retort Facilities Operations -- The noise assessment of the retort facility's 
operation is based primarily on Figures 1-3 and 1-4. These figures present the type and 
location of the principal noise sources at the facility. The power plant and cooling tower 
would be the loudest sources with estimated a of 81 dBA and 84 dBA, respectively, 


when measured at a distance of 50 feet. 


An acoustic center can be determined for the proposed retort facility using a 
procedure provided by the Edison Electric Institute (EEI, 1978). The acoustic center can 
be considered a point source with an attentuation rate of six dBA per doubling of 
distance from the noise source. The acoustic center was found to be near the cooling 
tower and retort water clarifiers, and to have an Bee of 87 dBA, with noise levels 


calculated at 50 feet from each piece of equipment. 


Operations would occur 24 hours per day. With operations occurring at night, the 
day-night noise level (L dn) is used to describe the operation noise levels. L a is the 
24-hour equivalent sound level with the night-time (10:00 p.m. to 7:00 a.m.) sound level 
penalized by the addition of ten dBA. The acoustic center me of 87 dBA would hence 
become an Lon of 93 dBA. EPA has developed guidelines for a short-term goal Lon of 
65 dBA and a long-term goal of 55 dBA for noise levels outside of structures such as 


buildings, residences, etc. (EPA, 1977). 


Hemispheric sound radiation analysis techniques show noise levels to be within the 


EPA short-term goal L " of 65 dBA and the long-term L, of 55 dBA beyond 1270 feet 


d dn 
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TABLE 1-10 


MINE EQUIPMENT LIST 


Equipment Unit Unit Spare Total 


10-Ton Fork Lift 1 4 
Flatbed Truck 5-Ton a 9 1 13 
%-Ton Pickup 6 18 r 26 
Journ... 5.2 ct 1 3 1 LS 
50-Ton End Dump 18 54 6 78 
D-6 Dozer 1 3 1 5 
5000-Gallon Water Truck 2 6 1 9 
1% cy Backhoe 1 3 4 
12G Motor Grader 2 5 1 8 
Personnel Carrier 3 9 1 1%) 
3-Ton Supply Truck 1 3 1 le 
4-Ton Forklift 1 3 g 
Sanitary Truck 1 3 4 
Hydraulic Lift Truck r 6 8 
Shotcrete Rig 1 S) 1 5 
Portable Welder 4 12 fd 18 
Lube Truck 2 6 1 9 
Mechanics Truck + 12 2 18 
15-Ton Crane 1 + 
3000-Gallon Fuel Truck fa 6 

Ambulance 1 4 
Face Drill Jumbo 4 12 z 18 
Fire Suppression Unit 1 3 4 
Face Charging Jumbo & 12 2 18 
Roof Bolter 3 9 1 13 
Scaler 4 12 1 17 
992.F.E.L.,12cy 12 > 19 


Nee Se SS SSS St Se Ss ests nasstnastcessnnenees 
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and 4000 feet, respectively, from the acoustic center. Noise levels would attenuate to 
the baseline levels of 25 to 30 dBA beyond approximately 24 miles. This analysis does 


not consider additional noise attenuation resulting from nearby terrain and ground cover. 


Noise level increases (L dn) on existing roadways would be in the order of one to 
two dBA, while new roads associated with the project would have Lins of less than 
55 dBA beyond 200 feet of the roadway (Federal Highway Administration, 1979). These 
figures are based on an approximated 400 trips per day for workers at the mine and 


retort facility. 


Final Retort Facilities Operation Noise Levels 


With increases in production during Phase II of the project, higher operation noise 
levels would occur at the retort facility. As in PhaseI of the project, the primary noise 
sources would be the power plant and cooling towers with associated L. 's of 86 dBA and 
89 dBA, respectively, when measured at a distance of 50 feet from the source. The 
acoustic center would e located near the cooling towers and retort water clarifiers and 
have an Tas of 92 dBA and an Lon of 98 dBA. 

Hemispheric sound radiation analysis techniques show noise levels would be within 
the EPA short-term goal Lan of 65 dBA and long-term goal Lan of 55 dBA beyond 
2250 feet and 7180 feet, respectively, from the acoustic center. Noise lvels would 
attenuate to the baseline levels beyond approximately 43 miles. This analysis does not 


consider additional noise attenuation resulting from nearby terrain and ground cover. 


Increased noise levels from motor vehicle traffic associated with the 
SYNTANA-UTAH project would be in the order of three to four dBA which is similar to 
the levels calculated for PhaseI. In effect, an Lon of less than 55 dBA would be 
experienced beyond 500 feet of the roadway (Federal Highway Administration, 1979). 
These figures are based on an approximated 1200 trips per day for workers of the mine 


and retort facility. 
ABANDONMENT 


SYNTANA-UTAH has developed no plans for site abandonment. SYNTANA-UTAH 
is hopeful that during the 20-year period of operation at 57,000 BPSD (52,000 BPCD), the 
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Federal Shale Oil Lease program would be reinstituted allowing access to federal lands 


west of the initial phase unit, thus making possible continued operation of the shale 


processing facility. 


If the project were terminated after the expected 30-year life, surface facilities 
would be removed, pipelines left in the ground, and the area reclaimed in accordance 


with the proposed general reclamation program (Chapter 1, Section F). 
F. RECLAMATION PROCEDURES 


APPROACH 


SYNTANA-UTAH proposes that reclamation planning and operation be an integral 
and dynamic part of the mining operation. The revegetation program proposed would be 
environmentally sound, publicly acceptable, and meet regulatory requirements. 
SYNTANA-UTAH would assume its environmental responsibility and hence proposes a 
reclamation program to embrace disturbed surface areas, the mine area, and waste 


disposal areas. Where public lands would be involved, SYNTANA-UTAH would comply as 
directed. 


GOALS 


The goals of SYNTANA-UTAH's reclamation program would be to: 


fe) Leave the maximum amount of the environment in an undisturbed condition; 
fo) Restore disturbed areas, as soon as practical; and 
oO Sustain plant communities similar to those ecosystems on adjacent lands that 


are undisturbed by mining activities. 


OBJECTIVES 


re) To design and utilize a system of mined land reclamation that would consider 
adjacent land uses, visual landscape values, wildlife habitat, recreation, and 


stabilize soil surfaces; 
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fo) To revegetate areas disturbed by mine development and operations with a 


diverse mixture of plant species, emphasizing natives, which would become 


established and self-sustaining as soon as possible; 


fo) To protect and nurture revegetated areas with accepted conservation 


practices so as to reach and maintain a condition similar to stable plant 


communities; and 


fo) To utilize state-of-the-art revegetation techniques. 


PROCEDURES 


Performance Criteria 


Land Configuration -- The topography, slopes, and aspects of the disturbed/ 
reclaimed areas would be restructured so as to blend in and approximate pre-project 
area physiographic forms. A limited number of slopes might exceed a 3:1 condition, but 
most slopes would be restructured to resemble existing topography, or have a slope of 
4:1, or flatter. The steeper slopes would be stabilized by physical media (boulders, 


alluvium, rock, gabions), as well as vegetative means to add to general diversity and 


stability. 


Texture -- Surface texture and diversity would be attained by using a wide variety 


of materials available on site (sized rocks, boulders, alluvium, waste, topsoil material, 


etc.). 


Topsoil -- Topsoil and suitable material for producing vegetation would be 


stockpiled, protected with a temporary cover crop, and used later in the reclamation 


process. 


Revegetation -- Establishment of vegetation would favor native plant species ina 


mix approaching adjacent areas. 


Drainage -- Surface runoff and drainage areas when reclaimed would approximate 
former natural drainages to the extent practical. Recognized soil conservation tech- 


niques would be used as necessary. 
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General Techniques 


No tests have been made with spent shale from the Superior process. Small-scale 
reclamation tests have been run for several years with spent shales of similar chemical 


and physical properties (e.g., Paraho), as well as tests with spent shales from Tosco 


retorts. 


It is not possible at this point in project development to provide specific 
reclamation techniques and treatments that would be applied; however, the measures to 
be used would be tailored to the local conditions encountered following consultation with 
BLM, Soil Conservation Service, and the Uinta County Extension Service. In all 
Situations, minimal area disturbance would be the basic guide followed. 
SYNTANA-UTAH plans to comply with state and federal permits, as well as follow 
recommended guidelines for local area reclamation. Reclamation would be accomplished 
in disturbed areas as soon as practical. Critically sensitive areas would receive special 


consideration and efforts to allay or minimize impacts. 


Timing -- To the extent practical, construction activities would be scheduled so as 


to minimize environmental impacts. 


Off-road Activities -- Activity of off-road vehicles would be controlled and 


restricted to designated areas. 


Topsoil Protection -- Topsoil, suitable soil materials for reclamation, and ground 
vegetation would be cleared from construction areas and stored for later use. These 
stockpiles would be protected with a temporary cover crop and, where necessary, 
wind-breaks to minimize wind erosion. Surface runoff from the stockpiles would be 


controlled, collected, and later used for supplemental irrigation of areas being revege- 
tated. 


Temporary Stabilization -- Areas requiring temporary protection from wind and 
water erosion, but not yet ready for permanent vegetation (overburden, subsoil, 
stockpiled topsoil, alluvium), would be stabilized by mechanical conservation techniques 
(contouring, gouging, etc.) or planted to a quick cover crop. For protection of very short 


duration, a straw mulch, disced in, would be used. 
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Surface Runoff and Drainage -- Excessive surface runoff would be directed toward 
former natural drainages, but intercepted by a series of retention ponds to catch 
sediment and to provide supplemental water for revegetation purposes. Rock fill, 
rip-rap, or gabions would be used in areas of potential head cutting and bank erosion. As 
mentioned above, a temporary straw mulch would be used to reduce water erosion of 


disturbed areas. Contouring, terraces, matting, ditches, and diversions would be used as 


the local situation dictates. 


Land Restructuring -- Fill materials would be compacted and the general physiog- 
raphy restructured to blend and/or approach adjacent land forms. To attain a diversity 
in land surfaces, a variety of local materials (rocks, boulders, alluvium, gravel, graded 
rock, etc.) would be used. Through planning these materials would be utilized to 
alleviate surface erosion by wind and water, as well as contribute to visual values. 
Excess or unsuitable material for reclamation would be used as fill or as subsurface 


material to be incorporated in the periphery of waste disposal areas. 


Land Preparation -- Because the replaced soil material would be a mixture of the 
upper soil horizons, soil testing would be conducted to determine the chemical and 
physical deficiencies that might exist. Based on this information, the proper soil 
additives for successful revegetation would be applied. Where desirable to create a 
diversity of microclimates, such techniques as gouging (staggered basins on the contour), 


dozer basins, contoured ridges, furrows, and chisel plowing would be used. 


Topsoil Disturbance -- Based on preliminary surveys, adequate topsoil material 
(0-6" deep) for reclamation of disturbed areas would be available. No outside areas 


would be disturbed to obtain reclamation materials. 


Seedbed Preparation -- In general, areas to be seeded would be plowed lightly, 
disced, seeded, soil amendments added, and mulched. Several of these activities would 
occur almost simultaneously. In areas of difficult stabilization, the last activity might 


be hydromulching, and netting if necessary. 
Irrigation -- SYNTANA-UTAH anticipates using supplemental irrigation to assist 


in vegetation establishment. Water for this purpose would come from the runoff 


retention ponds and from facility operation water for critical areas or during periods of 
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unusual stress. Irrigation would be oriented toward plant species requirements with 


consideration for water availability and quality. 


Establishment -- It is expected that continued revegetation efforts and protection 
of planted areas would be necessary to attain a satisfactory plant cover on disturbed 
areas. These activities might include replanting, repeated additions of soil amendments, 
retacking mulch, fencing, control of depredating animals, and restricting human 


activities. 


Maintenance -- SYNTANA-UTAH's reclamation program would be an integral part 
of the mining operation. As such, specific personnel would be responsible for surveil- 
lance of vegetation establishment, monitoring the growing conditions (soil moisture), and 
applying whatever corrective actions would be necessary to insure satisfactory cover 


development. 


Transplanting -- Transplanting of natural plant materials likely to be disturbed or 
destroyed would be conducted to speed plant succession, to hasten establishment, to give 
additional stability,-to increase plant diversity, to provide additional seed sources, to 
provide "instant" protective, remedial or emergency cover for problem areas, and to 
meet specific wildlife or visual quality needs. Plant materials as clumps, strips, blocks, 
islands, and individuals would be used where transplants of both pure and mixed species 
would be desired. 


Fencing -- Fence material of various types, sizes, and kinds might be necessary to 
control animals, people, mobile or critical equipment, reduce wind erosion, control 
drifting snow, and help protect plants during early establishment. Fencing to control 
animal movements could be of the drift fence type. For exclusion of small mammals, 
small-mesh wire fences would be used. Local judgment would be exercised to cope with 


each situation. All fencing on public lands would comply with BLM requirements. 


Use of Biochemicals -- Fertilizers would be used in the revegetation efforts. 
Herbicides would be used only for noxious weed control in areas where grasses were 
planted for temporary stabilization. Pesticides and fungicides would be used as the need 


arises. The use of these materials would comply with state and federal regulations. 
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Holding Reclamation Plan -- There is always the possibility that continuous, 
full-scale production might be interrupted for an extended period due to unforeseen 


circumstances. In this extent, a partial or "holding" reclamation plan would be initiated. 
Surface Disturbance 


A breakdown of the likely surface area disturbance is presented in Table 1-11. The 
reclamation plan for the areas of surface disturbance other than the spent shale disposal 
area would involve two phases. One would be post-construction reclamation to stabilize 
the disturbed areas after construction. The other would be a closing plan to restore the 
area after the termination of the project. In general, the components of both plans 


would be similar. 


Site Clearing and Topsoil Salvage -- Vegetation would be cleared from the 
above-mentioned areas. Topsoil and suitable subsoil materials would be salvaged from 
the disturbed areas. These two operations would be performed simultaneously. The land 
would be graded to meet engineering requirements of the facilities being constructed. 
Every effort would be made to protect existing vegetation and to minimize the area of 
disturbance. For the pipeline and communications ROW's, trenching would be performed 
without removing surface vegetation. Activities on the ROW's are expected to be 
performed on and restricted to a 20-foot wide strip. Soil materials from the trenching 


would be replaced and seeded to establish protective vegetation. 


Topsoil Stockpiling and Redistribution -- The salvaged soil material from surface- 
disturbed areas would be stockpiled and protected until the removal of the facility; or 
redistributed for revegetation purposes to those areas that are not covered by facilities. 
This material would be incorporated into the facility landscape plan. The stockpiled soil 
would be revegetated with a cover crop for the life of the facility. After removal of the 
facility, the soil material would be distributed (0-6 inches deep) over those areas from 
which it was originally removed to approximate the original contour, to permit normal 


surface drainage, and to facilitate revegetation efforts. 


Soil would be backfilled into the pipeline trenches. A slight depression would be 
left over the trench to collect moisture, seeds, and windblown debris to speed vegetation 
establishment. 
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TABLE f-11 


SUMMARY OF SURFACE DISTURBANCES AND ACREAGES INVOLVED 


Facility 
Retort Facilities 
Support Facilities 
Shale Storage 
Raw Shale 
Fine Shale 
Spent Shale 


Conveyors and Maintenance Roads 
Construction Camp (self-destruct) 
County Road 

Rights-of-way (preferred) 


‘Topsoil will be stored in these areas. 


(Refer to Tables 1-2 and 1-3) 


Location 


Sections 9 and 161 


Sections 16 and 17 


Sections 16 and 17 

Section eS 

Whittier Tract and Sections 10, 11, 12, 
13,914,115 21eand 22)- 

Various 

Whittier Traces 

Section 16 


Various (oil, water, and natural gas) 


Disturbed 


300 


To be 
Reclaimed 


The construction camp is sited in this area and upon abandonment will be buried by the disposal of spent shale. 
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Revegetation -- Temporary revegetation would be established on the stockpiled 
topsoil. This temporary cover crop would be a perennial cover that can be maintained 
minimally for an extended period. Plant species that are adapted to the area would be 


selected for use. 


Similar revegetation measures would be taken on other disturbed areas. Road 
banks would be seeded and mulched after road construction is completed. The pipeline 
ROW's would be seeded, mulched, and fertilized as necessary. Broadcasting or 
hydroseeding would be used in areas not compatible with drilling. Straw mulch would be 


physically or chemically tacked down. 


Final revegetation after removal of the facility would involve establishing a 
self-sustaining vegetative community that approximates preconstruction conditions. 


Adapted plant species would be utilized consisting of a mix of grasses, forbs, and shrubs. 


Maintenance and Monitoring -- Post construction reclamation efforts would be 
monitored for success. Problem areas would be reseeded and mulched. Supplemental 
water would be applied as necessary. Final reclamation would be monitored to ensure 


sSuCCeSS. 


Spent Shale Disposal 


The spent shale disposal area for the initial phase would be concerned with 
600 acres in the Whittier Tract. At design capacity, 20,700 TPSD (18,885 TPCD) of 
spent shale would be produced by the initial Superior retort facility. The spent shale will 


be coarse and the disposal area would be designed for zero discharge of effluents. 


Spent shale disposal for the full production facility would utilize additional areas in 
pections 2 0n6 11660 2 201350145005, in2 lie andit 22aeteAt design capacity, 71,400 TPSD 
(65,000 TPCD) of spent shale would be produced by the three Superior retorts and one 
Tosco retort. The spent shale from the Superior retorts would be coarse, and spent shale 
from the Tosco retort would be fine. A total of 3440 acres would be used for spent shale 
disposal. 


Moisturized, retorted, spent shale would be received on a conveyor for discharge 


into a truck loadout bin. Loaded trucks from the bin would proceed to the indicated area 
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on the Whittier Tract. An initial layer of spent shale would be spread over the disposal 
pile area and compacted to produce an impervious water layer. Subsequent layers of 
spent shale would be spread and partially compacted by the spreaders and dozers on the 
ground in 50-foot benches. The effective side slope of the disposal site would be 4:1. 
The pile would be surrounded by a containment pond, adequate to capture and evaporate 


rainfall, thus precluding runoff from the spent shale pile finding its way into public water 


channels. 


Natural drainage divides the initial phase spent shale disposal area into five regions 
(Figure 1-13). RegionI on the southwest drains southeasterly from about 5750 feet 
elevation into a deep canyon leading into the White River Canyon, which drops to about 
5400 feet at the property boundary. Regions I and II are similar with north to south 
drainage. Region II drainage has the same elevation drop as RegionI, but with about 
twice the drainage area. Region II is similar but with about half the drainage area of 
Region! and reduced gradient (from the east ridge at 5830 feet to the shallow canyon 
bottom at 5600 feet at the property boundary). Region IV drains northeasterly from the 
central ridge of 5700 to 5830 feet elevation into the mouths of canyons at the northeast 
corner of the area which drop to about 5600 feet at the property boundary. Region V 


generally drains to the east through many canyon openings. 


To achieve a zero discharge effluent system for the spent shale disposal area, a 
series of retention dams would be built to control runoff and to permit evaporation of 
runoff and leachate. The perimeter topography of the shale disposal area is shown in 
Figure 1-14 with the location and size of retention dams indicated. The retention ponds 
would be sized to hold the runoff from the 100-year flood of 2.4 inches over 24 hours. 
The ponds would be constructed to have pond liners of clay, plastic, or other acceptable 
material and sealed such that maximum seepage is 1 x 107° centimeters per second or 
less. The crests of the dams would be at 5500 feet elevation in the two western canyons, 
and at about 5680 feet elevation in the southeastern canyon and northeastern canyon. 
Small berms would be used along the boundary as necessary to channel the runoff into 


catchment ponds (for example, along the north boundary of Region IV). 
Spent shale would be disposed over all regions except Region V, which would not be 


used because of the limited area and varied terrain. The spent shale would be terraced 


to an equivalent slope of 4:1 with reverse terraces to reduce runoff. From the toe-line 


52 

















; ey 

; iseogetb of mies bine oft pram stdin Tet 3 
re i : ia 
ve lo e1oyal 4 sowproedie iter at This 











ry hs oe ei? oc 4 ssa0t bets: stbitbene oat yd betsaqesokl 


he tea aay 


[:b ad bluow otia lenogaih od? ios goin bie avitselis: aft : pea 5 od f t 


od 





sterocsve bos twiGso ot estauoebs .ba Og tnereaininoo # wd bebavorue od | bap eh 
’ ca 4 
. 7 
Na iotew rifdug otal wew ett gathalt oq sisde Jusqe od? mgd Team. gnibulneng a 

























+o 
bi | anh ; 16 lsnoqeld elede tanya evacy Initio a(t esbiwtb ogeetanty * nb. 
if wad Oey: 43 pont ive pears ie i acinub taoweltu L sit. 20 I aohye 7 él 7 
| | Jit J at wits T9vae.J vt eth W of? ojecr caibaol eoyons que ob 5 ote 4 
| 2 us difiw saliark « Ti bas MaroigeA .rsbawed vas@ben edd) 


fi 2 | tiw tue come es goth soljarsls emse ad} aad egpaiaad & nota 


+ ‘, = se beak oeft Dad trad iw dud aadienia el Tt igo st 86.aeTS Lc snteiu 
ul \ \ 
| ‘ olied f+ oF tos} 0682 4 sli laen @ff ato?) Ineberg neouDo, bin 1 noigs 
r 
Moa eniath VI avi (vishawod. yirsqour si) in toe? O0de ts. nr1od: ad 
; ison adi otal anoltavela fost OERE o¢ OCTS Io opie SET) 


~ 
ly . ad doviw sts 460) ton IIS 
{ . ed 


! rti . Voss yoo dywoul! Jase aif oi a ney view het 
: - 


1 inece edt xad mote mrogitie eyisdoeb ome & svoidos oT. ree 


v J a iia! 
. . the ; of bos Mea loniaco of Mtud od hivow @eaiad noitesdsa we vn 


: ih wo i evan ie ri ads lo ydgusguget s9femieg osT -  shedtonsl bots ti aia 


I neq nottcsiss of? botestbat eoush woltovtes to esin bus solisnot- ads dshw satis 
& to bool aee~OOl ef? anos ttoart add blond 33 bowie oe Bi 


i sidaiaa ofto te oiteal i> to etgaif bneg oved of bafoutienos ad bianae et ny id 
i o haoase emijnes Of «x [ ef 6geqees omerizem Init & (pase bets» perio 
: D “iw Ow) oft wt aolisvele tee? 0088 te od Biwow ened. old to aseau 2 
a uves> cretraedives od? of coitevsls tant Oboe it: 
‘ i wmeceosa an Wishaued oft yools bew od b 
i z AVI noigeS to prebavod doe df paols iqaexs rol) 
i= Lae ee ee 
od tox blivow doiiw .V soigo Jquaxe anc igor f ihe oem bowognib 2d f bloow ” 


to sone sen di well os 
ee die a 


iw bs 





OPOATISI ad bluow sinda snag edt were bein 












ans sali-add edt mort losin eoubss oF esoearet s wie 


eae 4 pres ee 


-: 





€S 


Nee do We (Ci 





eee am / 
ec \Y) ZA 





‘) REGION 
‘i / x 











\ ‘ \ » 
Lary 


= ms { 
: Nif-)y 
\ y, 
LWW, 
FIGURE 1-13 


DRAINAGE ON SYNTANA-UTAH INITIAL SPENT SHALE DISPOSAL AREA 
(One inch equals 1000 feet) 
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FIGURE 1-14 
PERIMETER ELEVATION PROFILE OF SYNTANA-UTAH INITIAL SPENT SHALE DISPOSAL AREA 
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at the property boundary the slope would rise to a central plateau elevation of 5950 feet. 
Some higher slope fill would be required at the tops of the canyons on the southern edge. 
The expected resulting final configuration is shown in Figure 1-15. The spent shale pile 
would be built in successive stages to minimize fugitive dust and to allow progressive 


revegetation establishment. 


The spent shale would be covered with at least six inches of soil material suitable 
for revegetation from stripping stockpiles. The topsoil would be planted, fertilized, and 


irrigated as necessary for vegetation establishment. 


The spent shale pile on the Whittier Tract would become a knoll approximately 
350 feet high and about 0.5 mile wide and 1.5 mile long, containing some 100 million 
cubic yards of spent shale. The spent shale disposal on the Whittier Tract would provide 
a basis to evaluate disposal techniques and reclamation prior to expanding the disposal 


areas resulting from plant expansion. 


For the full production facility, additional spent shale disposal areas would be 
developed on Section 21 and the northwest quarter of Section 22, and on the exchanged 
lands north of the Whittier Tract. The natural drainage on Section 21 is south/south- 
easterly into two deep canyons off Cowboy Canyon (topographic map Figure 1-2). The 
northwest quarter of Section 22 drains west into one of these two canyons. Containment 
dams would be built across both canyons at the southern edge of Section 21. The dam 
heights would be sized to contain the 100-year flood from the drainage area up to the 
ridgeline running diagonally across Township 9S, Range 25E. The upper reaches of the 
two canyons would be filled first; then layers of spent shale built up with a 4:1 edge 
slope. At completion, the spent shale pile on Section 21 would have a depth of about 


300 feet and would contain some 150 million cubic yards of spent shale. 


The project area north of the Whittier Tract drains into a canyon system which 
enters the White River about 0.5 mile southeast of the Whittier Tract. Runoff from this 
canyon system would be contained by a major retention dam at the middle of the border 
between Sections 13 and 14, and a smaller retention dam near the center of Section 14. 
The smaller dam would eliminate the need for a separate retention dam on Region IV of 
the Whittier Tract. The retention dams would be sized to contain the runoff from the 


100-year flood over the drainage area. The drainage area is bounded on the west by the 
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“FIGURE 1-15 
SYNTANA-UTAH INITIAL SPENT SHALE DISPOSAL PLAN 


(One inch equals 1000 feet) 
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main northeasterly diagonal ridgeline across Township 9S, Range 25E, on the north by the 
boundary between Sections 2 and 11, and on the east by the north-south ridgeline running 
about 0.25 mile east of the Colorado/Utah border. (The drainage area is outlined by the 
Uintah County road and the jeep road across the northeast portion of the project as 


shown on the topographic map in Figure 1-2.) 


The disposal plan would start with construction of the small runoff retention dam 
in the center of Section 14. The spent shale pile on the Whittier Tract would be 
extended northward into the drainage area of the small dam. Concurrently, construction 
would be initiated on the runoff retention dam in the canyon to the east. When this 
runoff retention dam is completed, spent shale disposal would be started on Sections 11, 


12, and 13. 


At the end of 20 years of operation of the full production facility, an estimated 
650 million cubic yards of spent shale will be disposed. About one quarter would be on 
Section 21 and the northeast quarter of Section 22, with the remainder on the Whittier 
Tract and the area north of the Whittier Tract. The net effect would be to create a new 
artificial ridgeline paralleling the existing natural ridgeline. The new ridgeline would be 


about 0.5 mile south of the natural ridgeline and about 150 feet higher. 


Site Clearing and Topsoil Salvage -- The entire area that would be utilized for 
spent shale disposal would be cleared of vegetation. Topsoil and materials suitable for 
revegetation would be salvaged. Subsoil would be evaluated for the possibility of 
salvage, especially in areas of thin topsoil. These tasks would be performed in one 
operation. Mixed soil and plant materials would be stockpiled together and seeded with a 
cover crop. Supplemental waterings would be used to establish the cover crop and help 


decompose the plant material. 


The amount of topsoil that would be salvaged would be determined by the results of 
a detailed soil survey and analysis and consultation with state and federal agencies. 
Based on preliminary soil information, adequate soil material (0-6 inches) for revege- 
tation would be available for reclamation of surface-disturbed areas not covered with 


structures and support facilities. 
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Engineering Considerations -- The spent shale disposal pile would be constructed 
with an effective 4:1 side slope. Fifty-foot benches at 50-foot contour elevations would 


be used. Figure 1-16 exhibits a typical contour bench. 


Surface Runoff and Drainage -- Retention ponds have been designed for the 
perimeter of the disposal pile to hold runoff. Retention of this water would assure a 
zero discharge situation. During revegetation efforts, temporary pumping systems would 


be placed within these ponds to supply supplemental irrigation water. 


Topsoil Redistribution -- Salvaged topsoil and suitable plant growth material would 
be redistributed over the spent shale as the disposal operation proceeds. Since the shale 
disposal would be completed at the lower elevations (perimeter) of the pile first, 
topsoiling and revegetation would occur here concurrently with ongoing disposal. 


Reclamation would follow chronologically from the perimeter of the pile to the center. 


Since most area soils have a high salt content and it has been shown (McKell, 1976) 
that salinization of soil does not occur over coarse shale, it would not be necessary to 
leach the spent shale extensively. Because the processed shale from the Superior retort 
has a coarse texture, a capillary barrier would not be used. The fine processed shale 
from the Tosco unit would be covered with at least one foot of Superior coarse spent 


shale, which in turn would be capped with suitable soil material for revegetation. 


The amount of salvaged soil material obtained from stripping the site and 


stockpiled for reclamation purposes would be distributed evenly over the surface of the 


disposal pile. 


The seedbed would be prepared to provide a smooth, textured, firm surface. All 
tillage operations would be performed along the contour to minimize erosion and to 
harvest precipitation. The seeding method would be contour drilling. Hydro-mulching 
would be used to reduce cost and increase revegetation success. A limited number of 


diverse shrub seedlings would be planted randomly by hand where deemed desirable. 


Supplementary fertilization would be used until vegetation becomes established and 
nutrient cycling occurs. Supplemental irrigation plus water from the runoff retention 
ponds would be’ used until the plants become established. Water would be gradually 


decreased to avoid unnecessary stress to the plants. 
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FIGURE 1-16 
SPENT SHALE DISPOSAL TYPICAL SECTION 
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Plant species that are adapted to the local soils and climatic conditions would be 
selected or given preference for revegetation. Indigenous salt-tolerant species adapted 


to this area would be used if seed stock is available. 


Maintenance and Monitoring -- Inspection of the reclaimed areas would continue 
until reclamation success is determined to be adequate. The need for supplemental 
irrigation would be determined by monitoring soil moisture conditions in the plant root 


zone. 


Use of Biochemicals -- The use of pesticides, herbicides, fungicides, and fertilizers 
would comply with state and federal laws, regulations, or policies. Of these materials, 
only fertilizer would be used on this project unless the need arises for application of 


other substances. 


Mitigation Measures 


Anticipated mitigation measures for various general and specific impacts of the 
SYNTANA-UTAH Project are listed by environmental component in Table 1-12. In many 
instances, a particular mitigation would benefit or mitigate impacts on more than one 
component. For example, control of fugitive dust with water or petrocohesives would be 
a mitigation necessary to maintain air quality as well as protect vegetation and 
sedentary wildlife from dust contamination and visual degradation. Erosion control 
methodologies protect soil and vegetation, and reduce sedimentation potential. In all 
cases, the SYNTANA-UTAH Project would comply with permit requirements and 


stipulations. 
G. TIME FRAME 


The schedule is predicated on timely completion of the EIS and favorable decisions 
on requested ROW's. Expansion to the maximum production phase is based on 


consummation of the land exchange. 


The SYNTANA-UTAH project schedule is summarized by milestones as listed in 
Table 1-13. The major facets of the schedule are: 


fe) A preliminary phase of 18 months until the second quarter of 1983 in which 
all necessary permits would be obtained and preliminary design would be 
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TABLE 1-12 


SUMMARY OF MITIGATION MEASURES FOR THE PROPOSED PROJECT 


Environmental Component Likely Impact 


Geology/Geologic Hazards Accelerated erosion 


Soils 


Slope instability 


Subsidence 


Disruption of natural topo- 
graphy and contours in areas 
of surface facilities. 


Soil disruption during stripping, 
stockpiling, and redressing 


Soil Compaction 


Increased soil instability 


Soil erosion 
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Mitigation 


Provide for early reclamation during construc- 
tion, continuing through project operation and 
final revegetation of all disturbed areas. 


Use water bars, rip rap, gabions, and other 
erosion controls where appropriate. 


Incorporate avoidance of unstable areas in 
project design. 


Improve drainage in areas of slope instability. 
Maintain groundwater levels where applicable. 
Install retaining structures. 


Revegetate spent shale piles and disturbed 
areas after project closure. 


Fence off potential area of subsidence. 


Fence off area of subsidence after project 
closures. 


Recontour areas of disturbance to blend with 
surrounding area. 
Minimize disturbance time and extent of dis- 


turbed soils. 


Schedule disturbance to coincide with periods 
when soils are dry, especially in clayey soils. 


Minimize traffic and exposure of subsoil 
materials during construction. 


Minimize off road traffic and soil handling. 
Revegetate as soon as possible. 


Minimize exposure of subsoil materials during 
construction. 


Stabilize unstable slopes as soon as possible. 


Implement erosion and runoff control 
measures as soon as possible. 


Minimize slope length with contouring, 
ditches, or terraces. 


Avoid prolonged exposure of soils with high 
erodibility factors. 


Avoid disturbance of steep slopes. 


Minimize disturbance to drainages where pos- 
sible. 
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TABLE 1-12 (Continued) 





Environmental Component Likely Impact 


Decreased soil productivity 


Air Quality Point sources and 
area sources 


Fugitive dust 


Water Resources Surface Water Quality 


Surface water flows 


62 


Mitigation 


Revegetate as soon as possible. 


Control runoff in disturbed areas with mulch, 
rip rap, diversion structures. 


Minimize handling during stripping and stock- 
piling. 


Revegetate as soon as possible, fertilize. 


Meet air quality standards. 


Use water sprays during soil stripping 
operations. 


Revegetate disturbed areas as soon as pos- 
sible. 


Surface major access road, in-plant roads and 
parking lots. 


Water and add chemical stabilizer to unpaved 
roads, limit access and vehicle speed to 
25 mph on haulage roads and to 30 mph for 
support vehicles; provide vehicle washes and 
mud carryout prevention. 


Revegetate disturbed areas as quickly as 
possible. Grade roads and minimize vehicle 
traffic, particularly during spring snow melt. 
Intercept and divert land-eroded sediment into 
settling basins where necessary; construct 
culverts to divert runoff to natural drainages. 
Route surface runoff away from construction 
areas. Dike all oil, diesel fuel, and hazardous 
substance storage areas. 


Maintain graded roads and runoff channels and 
culverts. 


Treat domestic wastes from plant. 


Dispose of chemically-treated sludge at desig- 
nated sites. 


Minimize disturbed areas and revegetate as 
soon as possible. 


Recycle treated waters for re-use. 


Zero discharge 
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TABLE 1-12 (Continued) 


.oooooeNee@SooooooeooooasSs@sS@S>S>s~s~s>s?aO.8s—————S 


Environmental Component 


Likely Impact 


Mitigation 


eee 


Vegetation 


Wildlife 


Heritage Resources 


Noise 


Groundwater quality 


Vegetation destruction 


Habitat destruction and 
alteration 


Mobile species will be 
displaced into adjacent 
habitats which may cause 
increased stress to habitats 
and populations resident to 
those habitats. Species 
displacement may also change 
species composition, diversity, 
and abundance in adjacent 
habitats. 


Increased Roadkills 
Poaching 


Disturbance to located 
but non-evaluated sites 


Unauthorized collection of 
artifacts and site vandalism 


Diesel engine noise 


Operational mine site noise 


Operational plant/shale disposal 
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Provide treatment of human sewage. 


Direct percolating groundwater away from 
mine and plant. Maintain graded roads and 
runoff channels and culverts. Minimize traffic 
during periods of snow melt and runoff. 
Employ controlled management of 
groundwater, minimizing flow through surface 
facilities area. 


Minimize disturbance areas through engineer- 
ing and on-the-ground control. 


Use natural vegetation forms in construction. 
Revegetate as soon as possible. 
Minimize land area disturbed for construction. 


Leave areas of natural habitat around facili- 
ties where possible. 


Protect productivity, food, and cover value in 
habitats adjacent to construction areas. 


Utilize employee and public education pro- 
grams to sensitize people to the need for 
minimizing disturbance to wildlife. 


Avoid site disturbance. Protect National 
Register Eligible sites through security 
patrols. 


Employee and public awareness programs rela- 
tive to significance of heritage resources and 
laws and regulations governing site protection. 


Insure that all diesel equipment have opera- 
tional exhaust mufflers. 


General activity - insure operational mufflers 
on all above-ground diesel equipment. 


Onsite vehicle noise - enforce maximum onsite 
speed limits. 


Crushing facilities - use noise silencers on 
ventilation systems. 


Dust collection system - use noise silencers on 
dust collectors. 


Onsite vehicle noise - enforce maximum onsite 
speed limit. 
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TABLE 1-12 (Concluded) 





Environmental Component 


Visuals 


Likely Impact 


Vehicle noise in the community 


Visual integrity of the 
facility sites will be 
disrupted 
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Mitigation 


Encourage car pooling; restrict truck deliver- 
ies to daytime hours, if necessary. 


Retain natural topographic features where 
possible. 


Minimize number of roads; attempt to apply 
more than one use to access roads. 


Design (color and shape) facilities to be com- 
patible and blend with existing landscape. 


Where possible, place major parking lots and 
equipment storage areas behind screening 
berms, vegetation, or buildings, retain patches 
of shrubs and trees throughout these lots and 
areas. 


Revegetate as soon as possible with species 
native or adapted to the particular plant com- 
munity disturbed. 
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TABLE 1-13 


MASTER MILESTONE SUMMARY 


pate ve 


o 


Fourth Q 1981 - Initiation of preliminary designs, mine and plant. 

First Q 1982 - Technology selected and license negotiated. 

Second Q 1982 - First applications for PSD and other required major permits. 
Second Q 1982 - Land negotiations completed: Whittier College and American 
Gilsonite Company. 

Fourth Q 1982 - Initial contract negotiated for water from the White River, Utah 
Department of Natural Resources. 

First Q 1983 - Project receives major state/federal permits. 

Second Q 1983 - Project authorizes initiation of detailed design - mine and plant. 
Third Q 1983 - Site preparation initiated. 

Fourth Q 1983 - Shaft (declines) collared for mine. 

Fourth Q 1983 - Initial drawings and specifications released for site work and long 
lead procurement. 

Fourth Q 1983 - Product pipe line decision made (sizing and interconnect) with 
associated right-of-way permits filed. 

Fourth Q 1983 - Project decision made on additional resource development--from 
existing SYNTANA-UTAH leases or from state/federal land exchange. 

First Q 1984 - Field construction initiated--retort and upgrader. 

Fourth Q 1984 - Mine primary crusher installation begins. 

Second Q 1985 - Right of way permits received and pipe line construction initiated. 
Third Q 1985 - Main underground mine development begins--major raw oil shale ore 
accumulation begins. 

First Q 1986 - Mechanical completion--retort and upgrader. 

Second Q 1986 - First product oil from retort and upgrader. 

Second Q 1987 - Design started on first expansion increment. 

Second Q 1988 - Design rate product oil production achieved. 

Second Q 1990 - First expansion increment in operation. 

Second Q 1991 - Design started on final expansion. 


Second Q 1994 - Final expansion in operation. 
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completed on the mine and the retort/upgrading facility. SYNTANA-UTAH 
tentatively has selected the Superior Circular Grate technology for this 
proposal. However, an in-depth investigation of other retort techniques is 
being conducted. Should another retort prove to be better than the Superior 
technology, SYNTANA-UTAH would modify its design to use the best 
available retort. The effort during this phase would provide the design detail 
necessary for confident estimates of costs and performance of the plant. 
With permits in hand and refined economic projections, a project go-ahead 


decision would be made by SYNTANA-UTAH; 


A_ development phase lasting three years from April 1983 until start-up of 
initial phase in April 1986. The mine development is based on nine months of 
detailed design, 12 months to drive to the access slopes, nine months to 
install the underground facilities (crusher, shops, etc.) followed by 
nine months of mine development prior to retort start-up. The plant 
development is based on 15 months of detailed engineering, 24 months of 
construction and a six-month commissioning period. Overlaps would reduce 
the elapsed time to a total of 36 months between the project go-ahead 


decision and plant start-up; 


An expansion phase of seven years during which the facility would be 
expanded from an initial production of 16,500 BPSD (15,000 BPCD) to 
57,000 BPSD (52,000 BPCD). The expansion would occur in two increments. 
The first increment would consist of an additional Superior retort with the 
necessary expansion in mining, upgrading, utilities, etc., required for support. 
The design of the first increment would be initiated in mid-1987 after one 
year of operation of the initial phase. Design and construction of the first 
increment would proceed to achieve operation in mid-1980. The first 
increment design and construction would take less time than the initial phase 
unit (by one year) since the design effort would be limited to incorporating 
improvements based on the SYNTANA-UTAH initial phase operations and the 
operating experience of other Superior retorts. The second (and final) 
expansion increment would consist of an additional Superior retort, one Tosco 
retort, and necessary mining expansion, utilities, upgrading, etc. The design 


of the second increment would be initiated in mid-1991 (after one year of 
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operation of the first expansion increment) to achieve operation of the full 


production facility in mid-1994; and 


fe) An operations phase lasting about 20 years through the year 2014. Based on 
similar facility start-up experience, the initial facility would run at 50% of 
design capacity for the first year, 80% of design capacity the second year, 
and at design capacity thereafter. The expansion increments have been 


projected to run at 80% for six months and at design capacity thereafter. 


H. PROJECT COMPONENTS 


MINE 


Size 





The initial phase of the SYNTANA-UTAH Shale Oil Production Facility would 
include a conventional room-and-pillar type mine designed to excavate 23,630 TPSD of 
raw shale (24,230 TPCD). The facility would subsequently be expanded in two steps. The 
first expansion would double the mine size to 53,260 TPSD of raw shale (48,470 TPCD). 
The second expansion to full capacity would increase the mine size to 84,500 TPSD of 
raw shale (77,000 TPCD). (The full capacity mine would operate at a reduced capacity 
of 78,390 TPSD of raw shale (71,520 TPCD) for up to ten years, while the shale fines 


stockpiled from previous operations would be consumed. See Figure 1-17.) 


Location 


The surface facilities layout of Figure 1-7 shows the mine opening near the middle 
of the western edge of Section 16. The mine would be accessed through two 15° slopes 
(a - production; and b - service slope) to intersect the orebody near the middle of the 
eastern edge of Section 16. About 50 acres would be disturbed at the surface associated 
with the mine. This acreage is included in the 610 acres mentioned earlier in Table 1-14. 
The location of the underground components is shown in the conceptual mine plan in 
Figure 1-5. The production slope contains the main conveyor and would terminate 
beneath the primary crusher station. The conveyor would transport ore from the mine to 


the surface stockpile. The service slope would provide access into the mine 
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TABLE 1-14 


MAGNITUDE AND DURATION OF LAND DISTURBANCE 


ee oh Sot Dee el ee ee 
—llllelEeEEEeEeSE=SoEeEEeE=E=SoEEEeeeEeEaEaESEaaEESESESES=SSaSaSESESES=S=a=a=a=aS=SSanSESSESEEQS=SESESES=ESe=SeSG___ ee ee eS kk eee 


Length Construction Operation Disturbed Acres/ Removed Acres/ Reclaimed 
Component (miles) Width/Size Width/Size Duration Duration Areas 


PROPOSED ACTION 


Mine and Plant NA NA NA 610/30 years 380/30 years 230 
Spent Shale Disposal Area® NA NA NA 3,440/30 years 3,440/30 years 3 ,400° 
Product Pipeline (10") 16.5 mi 40 £t© 0 80/1 year 0/0 80 
Product Pipeline (12") 16.5 mi 40 £t© 0 80/1 year 0/0 80 
Access Road 0.3 mi 100 ft SOLE 2/3 months 1/30 years 1 
Water Pipeline (10") 6.0 mi 40 £t© 0 29/1 year 0/0 29 
Water Pipeline (16") 6.0 mi 40 £t° 0 29/1 year 0/0 29 
Natural Gas Pipeline (6") 11.0 mi 40 £t° 0 53/1 year 0/0 53 
Natural Gas Pipeline (8") 11.0 mi 40 £t© 0 53/1 year 0/0 53 
Communication System 4.0 mi LOPE 0 10/1 year 0/0 10 
TOTAL NA NA NA 4,386/NA 3,821/NA 4,005 
ALTERNATIVES 
Green River Water Supply 
System 
Water Pipeline (12") 28.4 mi 40 ft 0 137/1 year 0/0 137 
Water Pipeline (20") 28.4 mi 40 ft 0 137/1 year 0/0 137 
Existing Chevron Pipeline 3.8 mi 50 ft 20) it 23/1 year 0/0 23 
Tosco Product Pipeline 3.8 mi 50 ft 20 ft 23/1 year 0/0 23 
DG&T Transmission Line 3.8 mi 100 ft 20 tt 46/1 year 0/0 46 
SYNTANA-UTAH Product 
Pipeline 
Product Pipeline (10") 3.8 mi 40 ft 20 ft 18/1 year 0/0 18 
Product Pipeline (12") 3.8 mi 40 ft 20 ft 18/1 year 0/0 18 
Mormon Gas Natural Gas 
Pipeline 
Gas Pipeline (6") 11.0 mi 40 ft 0 53/1 year 0/0 53 
Gas Pipeline (8") 11.0 mi 40 ft 0 53/1 year 0/0 53 


ee ree eee eee 


NOTE: NA = Not applicable. 
“Construction camp would lie within the spent shale disposal area. 


bThe spent shale disposal area (3,440 acres) would be reclaimed throughout the life of the project. Initially 500 acres would be disturbed 
during construction in preparation of disposal areas. Afterwards, 250 acres per year would be continuously disturbed and reclaimed. 


CBLM assumed a worse case situation and uses a 40’ width in computing acres disturbed by rights-of-way. SYNTANA-UTAH, through past 
experience, plans to use a construction width of 20' for its rights-of-way. 
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FIGURE 1-17 
INITIAL SYNTANA-UTAH SHALE OIL PRODUCTION FACILITY 





for personnel, equipment, and supplies. Access to an underground area housing the 
maintenance shops and warehouses would be gained through the service slope. One 


vertical shaft, split for intake and exhaust, would serve the ventilation requirements of 


the initial mine. 


A system of mains and submains would be developed to provide safe access to the 
orebody for men, equipment, and ventilation. The mains and submains would consist of 
sets of five entries driven in north-south and east-west directions and would be oriented 
at an oblique angle to the primary and secondary jointing trends. Typical production 
panels would be 895 feet wide and 1800 feet long. The panel layout would consist of 
eight entries on 120-foot centers with 65-foot square pillars and 55-foot wide rooms. 
Adjacent panels would be separated by 100-foot wide barrier pillars. In addition, a 
200-foot wide barrier pillar would be left between the panel and the access mains. To 
ensure that no subsidence occurs within the plant site or other permanent facilities, a 
substantntial area underlying the plant site and permanent facilities would be left 


unmined, as shown in Figure 1-5. 


The total subsurface area of the mine including panels, main and submain shafts, 
boundary and protective barrier pillars and underground production and service facilities 
would occupy approximately 1316 acres with a projected total mineable tonnage of over 


100 million tons (see Table 1-15). 


The mine ventilation shafts would be located as shown in Figure 1-5. The initial 
mine would require one ventilation shaft located at the eastern edge of Section 16, above 
the underground primary crusher station. At full production, three additional ventilation 
shafts would be required: one located in the northeast corner of Section 20, one in the 


southwest corner of Section 11, and one in the southeast corner of Section 2. 


The land exchange would add 5704 acres to the 1316-acre project site and connect 
the initial phase configuration with the 640 acres of Section 2 which are now leased by 
SYNTANA-UTAH, for a total project acreage of 7760 acres. The reserves on Section 2 
and the lands obtained in the exchange are shown in Table 1-15. The projected total 
mineable tonnage on the expanded project is over 700 million tons. Three additional 
shafts would be developed with ventilation shafts as shown in Figure 1-5. The 


ventilation shafts previously mentioned would provide the necessary fresh air and also 


70 


i a — eS oe ee ee. > = eer eae ee ee oe es ——EEEE ——EE EE EEE EEE beeen | ell eS he 


TABLE 1-15 


SYNTANA-UTAH INFERRED OIL SHALE RESERVES* 


i 
— SS TSS 


Total Tons Mineable 
In Place Percent Tons 
Area Description Acreage (millions) Extraction (millions) 


eR RN a 5a Ee SY a a cee Se 
I. INITIAL UNIT 


Protection pillars 
under surface plant 


and slopes 215 cles 0% 0 
Underground warehouse 

shops and crusher area 7 lsc 30% 0.4 
Production panels 694 Ne i seake: 71% 83.7 


Area in boundary pillars 
and barrier pillars 
between panels 210 35.7 0% 0 


Mains, submains and 
their protective 








barrier pillars 190 Sao 50% ES sg | 
1316 223.0 45% 100752 

TI. EXCHANGED LANDS 
AND SECTION 2 6444 1095 55% 602.5 
TOTAL 7760 1318.6 53% 102.7 


* 
Based on 60-foot mining height and in-place density = 130 pounds/cubic foot. 
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exhaust the contaminated air. At full operational design of 57,000 BPSD (52,000 BPCD) 
four double compartment-type ventilation shafts would be required. The calculated 
total volume of ventilation air is six million cubic feet per minute. Conceptually, these 
shafts would be conventionally sunk from the surface and be rectangular or circular in 
appearance. The shaft would be divided into two concrete-lined compartments. Large 
diameter exhaust fans would pull air from inside the mine up one side of the shaft. Fresh 


air simultaneously would be drawn in on the other side (refer to Operation section). 


Construction Procedures 


The mine would be developed using conventional mining practices ) fdr 
room-and-pillar mines. The two decline slopes for mine access would be sunk by 
standard drill/blast/muck cycles until the orebody is reached. The mine ventilation shaft 
would be conventionally sunk from the surface at the same time. Underground 
development would start with the primary crusher area and the adjacent area for 
maintenance shops and underground warehouse. Subsequently, development would start 
on the system of north-south and east-west mains. After initial mains development, the 


submains and mining panels would be developed. 


The tract would be mined on one horizon using the room-and-pillar mining method. 
The 60-foot high ore column would be mined in two stages of 30 feet each. The initial 
(top cut) stage would excavate rooms 30 feet high and 55 feet wide and would leave 
65-foot square pillars for support. The second (bench cut) stage would excavate a 
30-foot deep section from the floor of the rooms. Broken ore would be loaded into 
50-ton end dump trucks, using 12-cubic yard front-end loaders, for haulage to the 
primary crusher. The primary crushed product would be transported to the surface and 


discharge onto the raw shale stockpile. 
Construction Schedule 


Construction of the mine would take 33 months from site preparation to retort 
start-up and underground development to achieve the nominal mine production rate of 
26,630 TPSD (24,230 TPCD). Initial production of raw oil shale would occur 24 months 
after site preparation when the first development starts in the orebody. The production 


would increase as a second development unit is added underground and again when the 


ake 


. Soh a ae a eee a (ge ae - a —_—_ EEE el EE 5 ential = eel [gees aS Set a 


top cut unit would start production about three months prior to retort start-up. The 


mined oil shale would be stockpiled on the surface until the retort begins operation. 


Development of the mine would reach the production level of 53,260 TPSD 
(48,470 TPCD) four years after initial retort operation, the production level of 
78,390 TPSD (71,520 TPCD) eight years after initial retort operation, and full production 
of 84,500 TPSD (77,000 TPCD) 18 years after initial retort opertion. 


Resource Requirem ents 


Operation of the full expansion mine for 20 years would require 560 million tons of 
mineable oil shale. Start-up operations of the two smaller retorting operations would 
require an additional 100 million tons for a total project requirement of 660 million tons 


of mineable oil shale. 


Resources used or produced during maximum production operation are shown in 
Table 1-16. 


Design Criteria Used 


The design criteria for the mine are: non-gassy mine; no subsidence during mine 
life (which leads to the pillar support system); and design production of 26,630 TPSD 
(24,230 TPCD) for the initial mine with a phased development over 18 years to a design 
production of 84,500 TPSD (77,000 TPCD). 


Work Force 


The construction and operating work force for the mine was discussed earlier and is 


shown in Tables 1-11 and 1-12. 


Safety Measures 


The mine would be operated according to MSHA procedures and regulations. For 
example, the initial mine unit would utilize 2.2 million cubic feet per minute of 


ventilation air to provide for the underground diesel equipment and to maintain adequate 
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TABLE 1-16 


RESOURCES USED OR PRODUCED DURING 
OPERATION OF SYNTANA-UTAH PROJECT 


Resource 


Water 

Electricity 

Natural Gas 

Diesel Oil 

Oil Shale 

Upgrded Shale Oil (product) 
Sulfur (product) 


Ammonia (product) 


(Maximum Capacity) 


74 


Capacity Used or Produced 


7,000 acre-feet/year 
40.9 MW 
52 million SCF/day 
30,000 GPD 
28.1 million TPY 
57,000 BPSD 
63 TPSD 
215 TPSD 


ventilation at the working faces. Conventional air distribution systems would be used to 
distribute fresh air to each working face and to collect and return exhaust air to the 
surface. At full capacity 6 million cubic feet per minute of ventilation air would 


circulate through the mine and exhaust through the four ventilation shafts. 


Measures would be employed to minimize environmental impacts during operation 


(standard operating procedures) including: 


fo) Monitoring would be employed, where required, to detect environmental 


effects; 


o Groundwaters would be protected by: 


Oo Monitoring ground levels; 
oO Diking all oil, diesel fuel, and hazardous substance storage areas; and 
fo) Directing percolating groundwater away from mineral extraction and 


mobilized zones; 


fo) Areas of potential subsidence would be fenced off; 
fo) Drainage would be improved in areas of slope instability; 
fo) Surfacing of major access routes and parking lots; 
8) Use of water and chemical stabilizers; 
Oo Traffic restriction (frequency, speeds, routes); and 
fe) Provision of vehicle washes; 
° Surface waters would be protected by: 
fo) Treating domestic and human wastes; 
oO Disposing of chemical sludges in contained areas; and 
fo) Recycling treated water for reuse; 


fo) Noise would be controlled by: 
Oo Using operational mufflers on all equipment; and 


oO Using noise silencers in mine ventilation shafts; and 


ID 


fo) Utilizing employee and public education programs to sensitize people to the 


need for minimizing disturbance to wildlife. 


In addition, special considerations that would minimize or avoid hazardous spills 
would be incorporated in tank and pipe design. In the event of a spill, a system of dikes 
would contain the movement of any hazardous material. Clean-up operations would be 
conducted using the safest and most expeditious methods available. Materials which 


would be handled and/or transported and thus run the risk of a spill or rupture are: 


fe) Product oil; 

oO Anhydrous ammonia; 
oO Sulfur; 

oO Arsenic; 

oO Sulfuric acid; 

oO Phosphoric acid; 


fo) Sodium hydroxide; and 


re) Chlorine. 


Hazardous and toxic materials would be handled and stored in accordance with 
applicable federal and state regulations. Anhydrous ammonia, sulfur, and arsenic are 
by-products which are to be commercially sold or sent off site to be reprocessed or 


stored. Capacity would be provided for several days' storage of by-products. 


Land Spill Prevention 


In the event of a spill along the product pipelines, pipeline pumps would be shut 
down and the spill location determined. Earth-moving equipment would be rapidly 
transported to the spill site to erect containment dams. Vacuum trucks would remove 
the spill liquid which would then be returned to the plant for cleanup. All oil-contam- 
inated soil would be removed and hauled back to the site for resource recovery or 


disposal in the spent shale disposal area. 


Water Spill Prevention 


If an oil spill occurred in water, straw and straw bales would be used to contain and 


absorb the spill. Vacuum trucks would remove spilled liquid from points of accumulation. 
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To minimize streambank and bottom disturbance, back-hoes and/or front-end loaders 
would be used to remove mixed oil and straw. Material suitable for reprocessing and 


recovery would be brought back to the plant. 


Operation and Maintenance Procedures 


Primary crushing would be performed underground by two single roll crushers. The 
approaches at the crusher station would be arranged so two trucks can dump simul- 
taneously. Run-of-mine ore would be reduced to minus eight inches and discharged onto 


the production slope conveyor. 


The material from the raw shale stockpile would be fed to a secondary crusher 
station. There would be 2130 TPSD (1940 TPCD) of shale fines (2%-inch) generated, 
which are not suitable for the Superior retort. These fines would be conveyed to a pile 
on the south half of Section 16 (Figure 1-3) and stored. The fines storage pile would be 
subject to the same leachate controls used on the spent shale pile. Storage area for 
eight million tons of shale fines would be available at the location, which would be 
adequate until the Tosco retort starts operation in mid-1984. The coarse material would 
be segregated into three, roughly equal fractions and fed to surge bins ahead of the 


retort. 


The mine would be expanded to 52,260 TPSD (47,678 TPCD) by mid-1990 to support 
the expansion increment of one additional Superior retort, and to 78,390 TPSD 
(71,517 TPCD) by mid-1994 to support the final expansion increment of an additional 
Superior retort and one Tosco retort. The fines stockpile would be almost eight million 
tons by the time the Tosco retort is operating at design capacity of 11,000 TPSD 
(10,000 TPCD) in 1995. The Tosco retort would draw down the fines stockpile to zero by 
2000. At that time, the mining rate would be expanded to 84,500 TPSD (77,000 TPCD) 
and the crushing system would be modified to increase the fines from 8% to 13% to 


continue to operate the Tosco retort at design capacity. 


The moisturized retorted shale would be received on a conveyor and transported to 
the disposal area. The conveyor would discharge the retorted shale into a truck loadout 
bin. The trucks would be loaded from the bin and spent shale dumping would be on the 
indicated portion of the Whittier property. An initial layer of spent shale would be 
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spread over the pile area and compacted to produce a layer impervious to water. 
Subsequent layers of spent shale would be spread and partially compacted by the 
spreaders and dozers on the ground in 50-foot benches. The effective side slope of the 
disposal site would be 4:1. The pile would be surrounded by a containment pond, 
adequate to capture and evaporate rainfall, thus precluding runoff from the spent shale 


pile finding its way into public water channels. 


The underground mining and spent shale disposal activities would be conducted on 


20 working shifts per week with a 21st shift for maintenance. 


Abandonment 


SYNTANA-UTAH has developed no detailed plans for site abandonment. 
SYNTANA-UTAH is hopeful that the Federal Shale Oil Lease Program now being 
formulated by DOI would allow access to the federal lands west of the initial unit, thus 


making possible continued operation of the shale processing facility. 


If abandonment were required by some currently unforeseeable circumstance, the 


mine would be closed, surface facilities removed, and the area reclaimed. 


Shale Retorting Facility 


The initial retorting facility would consist of one Superior circular grate retort. 
The circular grate retort consists of continuous series of metal grates positioned by 
center arms in a circular formation, much like a wagon wheel. These grates are both 
supported and driven by a series of spring loaded stationary wheels. Individual motors 


and wheels can be replaced without stopping the machine. 


Raw shale would be fed to the grate through non-segregating bin feeders in three 
Separate layers. Each layer can be adjusted in depth by raising or lowering the bottom 
collar on the respective bin. This would allow the process to adjust to variation in 
crusher performance and would allow continuous operation if the supply of one size of 


feed material is interrupted. 


Shale placed on the moving grates by the bin feeders would be transported through 


discrete processing zones. Once the shale is placed on the grate, it would be essentially 
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fixed in position, since only the grate moves. There would be no relative motion between 
the shale particles themselves or the grate. Positive movement of shale through specific 
processing steps would minimize the solids handling problems that could occur with other 
processing schemes. Figure 1-18 displays the flow of materials through the 
SYNTANA-UTAH Superior processing plant. 


The heating and cooling of the shale would be accomplished by gases passing 
downward through the shale bed as the grate moves the bed successively through 
retorting and heat recovery zones. All process gases would be contained and distributed 
by hoods over the bed and windboxes below the grate. Gas leakage from the grate would 
be prevented by waterseals above and below the moving bed. The water seals would 
provide a positive barrier between process gases inside the retort and the atmosphere 


and allow the necessary thermal expansion and contraction of the machine. 


Spent shale would be discharged from the grate in the unloading zone. Each grate 
pallet section would be engaged by a cam that would tilt the grate forward. In this 
position, shale would slide off the grate into a water seal. After discharge, the cam 


would return the grate pallet to the horizontal position. 


Gas flow from the retort would be directed through electrostatic precipitators for 
recovery of oil and water mist. The liquid oil and water separated in the electrostatic 
precipitators would be collected and sent to an oil-water separator vessel. Raw shale oil 


would be drawn from this vessel as product. 


Gas leaving the electrostatic precipitator would be split into two fractions. One 
fraction would be drawn off as product and the other returned to the shale cooling zone 


of the retort. 


Cool recycled gas would enter the shale cooling zone and be heated by the hot 
shale. The heat picked up by the recycle gas from both the hot shale and the grate 
material would be returned to both the retort and carbon recovery zones. Additional 
sensible heat energy would be recovered in the air preheat zone, the final process zone. 
In this zone, air used to fuel the combustion chamber and the carbon recovery process 
would be preheated. This recovery of sensible heat by recycled gas and air would 
improve the thermal efficiency of the process and reduce the temperature of the shale 


to simplify its removal from the grate machine. 
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Spent shale leaving the air preheat zone would be discharged into a water seal 
where it would be cooled further. The discharged shale would be drawn from the water 
seal and transferred onto a conveyor for transport to the spent shale pile. Water 
generated during the retort operation would be processed through the Chevron 
wastewater treatment system to remove ammonia before being reused. Raw product oil 
would be produced at a rate of approximately 15,500 BPSD (14,141 BPCD). Product gas 
would be produced by the retort module at a rate of 311,000 pounds per hour. All of this 
gas would be burned in plant furnaces and in the steam boilers of the power generation 


system. 


The system to control sulfur dioxide emissions from the unit uses a spray dryer that 
would spray the flue gas stream with a lime slurry. The lime would remove the sulfur 
dioxide and the water would cool the gas. A modular bag house would recover the dry 
solids, composed of unreacted lime, calcium sulfates and and flue gas particulates. This 
system would remove at least 90% of the sulfur and have a particulate emission of 
0.01 grains per cubic foot. The dry powder woud be removed and split into two fractions, 


one to be recycled back to the spray dryer and the other to be sent to disposal. 


The utility plant would consist of a 955°F, 1520 psig blast furnace gas type steam 
boiler and steam turbine generator set. Its purpose would be to generate electricity and 
to produce 150 psig process steam. Only one boiler and turbine-generator set would be 
provided. When it is not operating, electricity would be purchased from the local utility 
company, and process steam would be generated by a package boiler. An air-cooled 
steam condenser would replace a conventional cooling tower and eliminate 400 GPM of 


water evaporation loss. 

The effluent water from the shale retorting and oil upgrading would contain sulfur 
and ammonia. The Chevron wastewater treatment design has been selected to recover 
these impurities. 

The Chevron wastewater treatment process consist of three main processing steps: 

Oo Degassing; 


fe) H,S and co, stripping; and 


fo) Ammonia stripping and purification. 
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Retort water and sour water from hydrotreating plants would be received and fed 


to a gasser surge drum. 


From the surge drum, the degassed sour water would be pumped to the treatment 
unit where it would be heated by feedbottoms exchanger and fed to the acid gas stripper, 
usually called the hydrogen sulfide stripper. The stripper would be a steam reboiled 
distallation column. Hydrogen sulfide would be stripped overhead and washed with water 
to reduce NH, contamination. The resulting hydrogen sulfide would be of high purity and 
contain negligible ammonia. This steam would be sent to a Claus plant for sulfur 


recovery. 


The hydrogen sulfide stripper bottoms would be composed of ammonia, some 
hydrogen sulfide, water, and would be fed directly to the ammonia stripper. In this 
column, essentially all ammonia would be removed from the water which would leave as 
the bottom stream. The stripped water would be sent to the wastewater treatment 


plant. 


The ammonia stripped from the water in the ammonia stripper would be recovered 
as a vapor, an ammonia-rich gas. The gas would be passed through a two-stage 
scrubbing system to remove hydrogen sulfide, and then compressed and liquified to 


produce anhydrous ammonia. 


Wastewater from all sections of the plant would be tested for reuse purposes; 


thereby minimizing water segments for the plant. 


The effluent wastewater treatment plant would remove organic, inorganic, and 
biological contaminants from process condensate, boiler feedwater blowdown, storm 
runoff, miscellaneous plant water, so that the treated water can be reused. Sanitary 
sewage will be treated separately. Treatment would include dissolved air flotation, 
sludge thickening, conditioning and filtering, water aeration for biodegration of any 
organic material, and water clarification. The treated water from the clarifier would 


then be pumped to other locations for reuse. 


The full production facility would contain three Superior circular grate retorts and 


one Tosco retort. The Tosco retort is an indirect heated fines retort which uses ceramic 
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balls as the heat exchange medium. The process diagram is shown in Figure 1-19. The 
raw Shale fines would be preheated in a series of lift pipes using the flue gas from the 
ceramic ball heater. The preheated shale fines would be mixed with the hot ceramic 
balls in the pyrolysis drum which would be a sealed rotary kiln. The kerogen in the shale 
fines would be pysolyzed to gas and oil mist, which would go Voss units. The 
warm ceramic balls would be separated from the spent shale in a cylindrical trommel and 
returned to the ball heater via a skip hoist. The hot spent shale would be cooled and sent 
to the spent shale disposal system. High Btu gas would be recovered and used as the fuel 
for the ball heater. Flue gases from the ball heater would be scrubbed before release to 


the atmosphere. 


Shale Oil Up grader 


Shale oil is different from average crude oil in that it contains olefins, arsenic, 
organic oxygen, and ash. It is much higher in nitrogen, and has a somewhat lower 
hydrogen/carbon ratio. To convert the raw shale oil into an upgraded oil which can be 
processed in a normal refinery, the oil must be modified so it can be transported through 
common carrier crude oil pipelines. This would be done by hydrotreating the raw shale 


oil. 


Conditions would be adjusted in the hydrotreating plant to produce a synthetic, 
upgraded shale oil with approximately 1000 ppm nitrogen. A brief description of the 


flow follows. 


Raw shale oil from tankage at about 160°F would be pumped through a heat 
exchanger with treated shale oil. A surge drum would be provided for the preheated 
shale oil. The shale oil would be pumped through feed filters and further preheated with 
product and hot reactor effluent from the hydrotreaters to the desired feed temperature. 
The heated feed would then be passed through two parallel pretreater reactors where the 
arsenic, iron, and olefins would be removed by treatment over a solid catalyst. The 
arsenic and iron would be deposited on the catalyst and the olefins would be saturated. 
Fouled catalyst could be dumped and replaced in one reactor while the other reactor 


continues operation. 
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The preheated liquid would be pumped through heat exchangers, a preheat furnace, 
and then to the hydrotreater reactors. The synthetic, upgraded shale oil with 1000 ppm 
nitrogen would be satisfactory for processing in fluid catalytic crackers or hydrofiners in 
typical U.S. refineries. In the hydrotreter the sulfur content would be reduced to less 


than 20 ppm and 90% of the oxygen would be removed. 


The mixture of water, hydrocarbon vapors, and hydrocarbon liquid would be sent to 
the high pressure separator. The sour water would be removed and sent to the water 
treating section for ammonia and H,S recovery. The liquid hydrocarbon stream from the 
high pressure separator would go to the low pressure cold flash drum. The gas from the 
high pressure separator would be mixed with make-up hydrogen and compressed in the 
recycle compressor. The recycle of hydrogen would be required to give the proper ratio 
of hydrogen to oil in the reactors. The make-up hydrogen requirement would be 
2000 SCF per barrel of product oil. The hydrogen would be produced on site by 


reforming purchased natural gas. 


A stripper would be provided to remove the remaining traces of hydrogen sulfide 


and ammonia from the upgraded shale oil, which would be cooled before storage. 


The process scheme is based on using light hydrocarbons from the hydrotreater 
supplemented by natural gas from a nearby pipeline for process feed. For fuel, low Btu 
gas produced in the retorting step supplemented by natural gas for control of the heating 


value would be used. 


The feed gas would combine with superheated process steam and enter the 
reformer furnace at about 950°F. The reforming reaction would occur over a catalyst in 
the reformer tubes. Conditions at the reformer outlet would be approximately 1550°F 
and 400 psig. Steam would be generated in the reforming furnace convection section. 
Reformer effluent would be cooled to 700°F in a quench steam generator and would 
enter the high temperature shift converter. In the shift converter, carbon monoxide 
would react with steam to form hydrogen and carbon dioxide. High temperature shift 
effluent would be cooled in the steam generator and boiler feed water heater. It would 
enter the low temperature shift converter at a temperature of 440°F. The cooled shift 
gas enters an absorber which reduces the CO, content to 0.02 mole percent. The CO 


2 
could be vented. From the CO, removal system, the gas would enter the methanator 
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where the temperature would be increased to approximately 600°F. The methanator 


effluent would contain less than 50 ppm total CO plus CO,. It would be cooled to about 


3° 
155°F and then compressed to the pressure required in the hydrotreaters. 


Acid gas from the ethanolamine absorption unit and the wastewater stripping unit 
would be fed into a thermal reactor where H,S would be oxidized in a carefully 
controlled quantity of air. The effluent from the thermal reactor would be cooled in a 
waste heat boiler and sulfur would be removed in a condenser pass. The gas would then 


be reacted over a catalyst to produce additional sulfur by conversion of HS and SO, to 


2 2 
elemental sulfur. Tail gas from the plant would be sent to the Flue Gas Desulfurization 


(FGD) unit to be cleaned to meet emissions requirements. 


Process Outputs 


The SYNTANA-UTAH initial phase unit at design capacity would produce 
16,500 BPSD (15,000 BPCD) of hydrotreated shale oil. At this capacity, 18.4 TPSD 
(16.8 TPCD) of sulfur, 62.2 TPSD (56.7 TPCD) of ammonia, and 100 pounds per stream 
day (91 pounds per calendar day) of arsenic would be produced. The start-up profile is 
planned to be 50% of design capacity for the first year of operation and 80% of design 
capacity for the second year of operation, followed by 100% design capacity starting 


with the third year of operation. 


The 18.4 TPSD (16.8 TPCD) of sulfur produced by the process would be stored on 
site in liquid form in an enclosed 300-ton tank. This sulfur would be transported to a 
railhead at Craig, Colorado in two 28-ton capacity enclosed tanker-type on-highway 
trucks. Each truck would make one trip per day, five days per week, on a bi-monthly 
basis. The trucks would follow the Uintah County road crossing Section 16 to Route 45 
to Bonanza, then on State Highway 45 to U.S. Highway 40, then east on U.S. Highway 40 
to Craig, Colorado. 


Ammonia produced by the process (62.2 TPSD (56.7 TPCD)) would be stored in 
liquid form under pressure in a 1000-ton capacity tank. Two 28-ton tanker-type 
on-highway trucks would transport the ammonia to a railroad at Craig, Colorado every 
operating day of the month via the previously described route to Craig. It is anticipated 
that two storage tanks, one each for ammonia and sulfur (each tank will be less than 


1000-ton capacity), would be necessary at the Craig railhead. 
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One hundred pounds per stream day (91 pounds per calendar day) of arsenic would 
be absorbed in the guard bed reactor catalyst. When the reactor catalyst is replaced, the 
spent catalyst would be temporarily stored on site according to RCRA regulations. The 
approximately 2800-pounds per month of arsenic in the spent catalyst would be taken by 
an approved hazardous waste carrier to an appropriate, licensed disposal site (which 
would probably be in the Denver or Salt Lake City area) or would be recycled to the 


catalyst manufacturer. 


The full production facility would produce 57,000 BPSD (52,000 BPCD) of finished 
oil. By-products would be 63 TPSD (57.9 TPCD) of sulfur, 215 TPSD (195.6 TPCD) of 
ammonia, and 345 pounds per stream day (314 pounds per calendar day) of arsenic. 
Start-up profile for the expansion would be 80% for six months and 100% design capacity 
thereafter. These by-products would be handled similarly to those from the initial 
phase. 


Capacities 


There would be three product oil storage tanks of 80,000 barrels each. Two weeks 
output for the initial phase would require three tanks; the full production facility would 
require ten tanks. Estimates of the storage tanks for natural gas, diesel fuel, chemicals, 


and catalyst, etc., have not been made. 


Process Flow Diagram 


The initial phase process flow diagram with major material balance (Figure 1-20) 
shows that with 24,500 TPSD (22,352TPCD) of oil shale feed, 16,500 BPSD 
(15,043 BPCD) of hydrotreated oil would be produced. Other by-products produced 
would be 62.2 TPSD (56.7 TPCD) of ammonia and 18.4 TPSD (16.8 TPCD) of sulfur. 
About 20,700 TPSD (18,885 TPCD) of spent shale would be disposed. The final 
production facility would produce 57,000 BPSD (52,000 BPCD) from 84,500 TPSD 
(77,000 TPCD) of oil shale feed. Other by-products would be 215 TPSD (196 TPCD) of 
ammonia and 63 TPSD (57 TPCD) of sulfur. The process flow diagram for the expanded 


plant is shown in Figure 1-21. 
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Emissions 


The estimated emissions associated with operation of the SYNTANA-UTAH shale 
facility are presented in the emissions inventory and source information tables 
(Tables 1-17 through 1-20). Tables 1-17 and 1-18 provide emissions inventories for the 
initial phase (16,500 BPSD) (15,000 BPCD) and the full production facility (57,000 BPSD) 
(52,000 BPCD), respectively. A description of the control technology, fugitive emissions, 
and measures to control project fugitive emissions are described in these emissions 
inventories. Tables 1-19 and 1-20 provide emission source parameters for the initial 
phase and full production facility. The basis for the emission factors used to estimate 
the project emissions includes the report Compilation of Air Pollutant Emission Factors 
(AP-42), the EPA-Region VI Policy Paper "Compilation of Best Practices and Interpre- 
tation by EPA on the Air Quality Review of Surface Mining Operations," and the White 
River Shale Project PSD application, which is currently under review by the Utah State 
Bureau of Air Quality. 


Projected emissions from mining and processing have been scaled from the White 
River Shale Project PSD application, which is based on analysis of Utah shales and use of 
Superior retorting (in combination with others). Thus, a basis for similarity exists. The 


estimated levels are shown in Table 1-21. 


Air pollution emissions from the project would comply with all applicable state and 
federal emission standards and regulations. Best available control technology would be 


installed as required. 
Waste Products 


The primary waste stream from the initial phase unit would be 20,700 TPSD 
(18,885 TPCD) of spent shale. About 400 GPM of water will be transferred into the air 


from the process coolers. The electrical utility cooling system would be dry cooled. 


The SYNTANA-UTAH facility is designed for zero effluent discharge and as such 
will not have rain nor groundwater runoff from the spent shale disposal, mine or plant 
areas. No materials classified as hazardous by the EPA or RCRA would be discharged, 


rather those materials would be collected on site and disposed of off site at approved 


90 











TABLE 1=17 


SYNTANA-UTAH SHALE OIL PRODUCTION FACILITY 
EMISSION INVENTORY - INITIAL PHASE 


T6 


Uncontrolled Uncontrolled Control Controlled 
Source Operational Type Emission Factors Emissions Efficiency Emissions 
Code Source Quantity Emission (lb/ton) (lb/day) Control Measure (%) (Ibs/day) 
UNDERGROUND MINE 
K-1-1 Mining/Blasting 26,630 TPD Shale TSP 0.02 533 Baffled Setting 75.0 133 
K-1-1 Blasting 14,380 lbs/day co 0.222 lb/lb ANFO 316 None -- 316 
ANFO NO, 0.0016 1b/lb ANFO 23 None -- 23 
K-1-2 In-Mine Transfer 26,630 TPD Shale TSP Oss Shai Me Wet Suppression/ 87.5 499 
Baffled Setting 
K-1-3 Primary Crushing 26,630 TPD Shale TSP 0.02 532 Wet Suppression/ 87.5 66 
Baffled Setting 
K-1-4 Mine Mobile Equipment 4,800 gal/day ISP 22 1b/M gal 106 Wet Suppression/ 87.5 13 
diesel fuel oil Baffled Setting 
CO 90 1b/M gal 432 None -- 432 
HC 28 1b/M gal 134 None -- 134 
NO, 428 lb/M gal 2,054 None -- 2,054 
SO, 31 1b/M gal 149 None -- 149 
ABOVE-GROUND 
MATERIALS HANDLING 
C-1 Mine Conveyor Transfer 26,630 TPD Shale TSP 0.2 5,326 Baghouse 9955 (A 
to Coarse Shale Pile 
Stack Conveyor 
C-2-1 Load-In to Coarse 26,630 TPD Shale TSP 0.0026 69 Wet Suppression 90.0 i! 
Shale Storage Pile Drop Leg 
C-2-2 Storage Pile Wind 186,410 tons TSP 0.32 lb/ton-year 167 Live Storge 50.0 85 
Erosion (2 days live, -Water Spray 
5 days dead Dead Storage 90.0 
storage) - Chemical 
Dust Suppression 
J-1-1 Coarse Shale Transfer 26,630 TPD Shale TSP 0.2 5,326 Baghouse 99-5 27 
to Grizzly 
J-1-2 Secondary Crusher 23,967 TPD TSP 0.06 1,438 Baghouse hes, 7 
(+5") 
J-1-3 Screening (-5") 26,630 TPD TSP 0.10 2,663 Baghouse SMES 13 





TABLE 1-17 (Continued) 
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Uncontrolled Uncontrolled Control Controlled 
Source Operational Type Emission Factors Emissions Efficiency Emissions 
Code Source Quantity Emission (1b/ton) (lb/day) Control Measure (%) (lbs/day) 
J-1-4 Conveyor Feed (-4" to 8,167 TPD TSP 0.2 1,033 Baghouse IAS es: 8 
+2") from Belt Feeder 
J-1-5 Conveyor Feeder (-2") 2,663 TPD TSP 0.2 533 Baghouse 9955 3 
from Screens 
J-2-1 Crusher (+4") 15,800 TPD TSP 0.06 948 Baghouse 99.5 5 
J-2-2 Screening (-2") 18,460 TPD TSP 0.1 1,846 Baghouse 99.5 9 
J-2-3 Conveyor Feed (-2" to 8,167 TPD TSP 0.2 1,633 Baghouse 0975 
+1-1/8") from Belt 
Feeder 
J-2-4 Conveyor Feeder 1,846 TPD TSP 0.2 369 Baghouse 99.5 73 
(-1-1/8") from Screens 
J-3-1 Crusher (+1-1/8") 8,450 TPD TSP 0.06 507 Baghouse 99.5 3 
J-3-2 Screening (-1-1/8") 10,296 TPD TSP 0.1 1,030 Baghouse 99.5 5 
J-3-3 Conveyor Feed 8,167 TPD TSP 0.2 033 Baghouse 99.5 8 
(-1-1/8" to +1+1/4") 
from Belt Feeder 
J-3-4 Fines Conveyor Feed 2130 DED TSP 0.2 426 Baghouse 99.5 2 
from Screen 
D-1-1 Fines Conveyor CoS OD Tor 0.05 106 Water Spray 80.0 ol 
Transfer Point 
D-2-1 Fines Transfer to 2; 130:TPD TSP 0.05 106 Water Spray 80.0 21 
Fines Pile Stacker 
Conveyor 
D-3-1 Load-in to Fines Pile 2,130 TPD TSP 0.0015 3 Water Spray (ey 1 
D-3-2 Fines Pile Wind Erosion 702,000 tons (by TSP 0.32 lb/ton-year 615 Chemical Dust 90.0 61 
end of Ist year) Suppressent 
1-1-1 Load-in to Retort Feed 24,500 TPD raw TSP 0.0026 64 Baghouse 99.5 Qi 
Surge Bins shale 
1-1-2 Retorted Shale 20,700 TPD spent TSP 0.2 4,140 Wet Suppression 98.0 83 
Conveyor Feed shale Water Bath 
M-1l Retorted Shale 20,700 TPD TSP 0.05 1,035 Water Spray TSO 259 
Conveyor Transfer 
M-2-1 Retorted Shale Hopper 20,700 TPD spent TSP 0.0015 31 Water Spray 75.0 8 
M-2-2 Retorted Shale Truck 20,700 TPD TSP 0.0003 6 None -- 6 


Loading 





TABLE 1-17 (Concluded) 
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Uncontrolled Uncontrolled Control Controlled 
Source Operational Type Emission Factors Emissions Efficiency Emissions 
Code Source Quantity Emission (lb/ton) (lb/day) Control Measure (%) (Ibs/day) 
EE a i ee a ta a Be one ce ne IT ee EE peg Ne om A 
M-2-3 Retorted Shale Truck 20,700 TPD TSP 0.0003 6 None -- 6 
Spreading 
M-2-4 Truck Road Dust 518 VMT/day TSP 2.1 lbs/VMT 1,087 Chemical Dust 90.0 109 
Suppressent 
M-2-5 Retorted Shale Wind 300 acres exposed TSP 4.3 lb/acre-day 1,290 Chemical Dust 90.0 129 
Erosion Suppressent 
M-2-6 Retorted Shale Pile 24 scraper-hrs/day TSP 16 1b/scraper-hr 384 Water Spray 15.2.0 96 
Compaction 
RETORTING & UPGRADING 
PLANT, GAS COMBUSTION 
& PRODUCT OIL STORAGE 
— I-1 FGD Unit Gas 904,600 lb/hr SO, Gas Composition 12,000 FGD 90. 1,200 
(flue gas from steam exhaust gas NO, 340 PPM (as NO,) 00 None 7,700 
eee, Beate NE Bre) he co 0.0155 Ibs/10° Btu Combustion < 185 
indirect heaters, total) 
resid. HDS heater 6 ao 
: HC 0.0027 lbs/10° Btu Combustion -- 32 
and Claus tail gas) 
Control 
TSP 0.01 grains/SCF 48 ,000 Baghouse 99% 240 
3-1 H2 Reformer Furnace 273,300 lb/hr sO, Gas composition 768 None -- 768 
flue gas NO, 340 PPM (as NO,) 2,380 Low NO, Burner -- 2,380 
a eee co 0.0155 Ibs/10° Btu -- Combustion -- 94 
Control 
HC 0.0027 1bs/10° Btu -- Combustion -- 16 
Control 
TSP 0.014 Ibs/10° Btu 85 None -- 85 
I Flare Pilot (2) 2 MM Btu/hr TSP 15 lb/MM SCF 1 None -- 1 
(2 MM Btu/hr natural natural gas so 140 lb/MM SCF 8 None == 8 
gas - 2,300 SCF/hr) 2,300 SCF/hr coe 17 1b/MM SCF 1 None -- i 
HC 3 1b/MM SCF OF None -- 0. 
NO, 230 lb/MM SCF 13 None -- 13 
IV-1 Raw Shale Oil 77,500 BBLS HC — Floating Roof -- 84 
Storage Tank (5 days storage) 
Iv-2 Product Oil Storage Tanks 231,000 BBLS HC ee Floating Roof = 252 
(3 @ 77,000 BBLS) 
TSeLy. Valves, Flanges, Pump 16,500 BPD HC 50 1b/1,000 BBL 825 Good Housekeeping 50. 413 


Seals, etc. 


and Preventive 
Maintenance 








TABLE 1-18 


SYNTANA-UTAH SHALE OIL PRODUCTION FACILITY 
EMISSION INVENTORY ~- FINAL EXPANSION 
(57,000 BPSD) 
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Uncontrolled Uncontrolled Control Controlled 
Source Operational Type Emission Factors Emissions Efficiency Emissions 
Code Source Quantity Emission (1b/ton) (lb/day) Control Measure (%) (Ibs/day) 
eee Cee + ener Sen 2 a en ee ea ed ee ae 
UNDERGROUND MINE 
K-1l-1 Mining/Blasting 84,500 TPD Shale TSP 0.02 1,690 Baffled Setting 7:5 =i0) 423 
K-1l-1 Blasting 45,630 lbs/day co 0.022 lb/lb ANFO 1,004 None -- 1,004 
ANFO NO, 0.0016 1lb/lb ANFO 73 None -- 73 
K-1-2 In-Mine Transfer 84,500 TPD Shale TSP 0.15 Treo Wet Suppression/ 87.5 1,584 
Baffled Setting 
K-1-3 Primary Crushing 84,500 TPD Shale oe 0.02 1,690 Wet Suppression/ Sia 211 
Baffled Setting 
K-1-4 Mine Mobile Equipment 15,210 gal/day SP 22 lb/M gal 335 Wet Suppression/ Sia 335 
diesel fuel oil Baffled Setting 
CO 90 lb/M gal 1,369 None -- 1,369 
HC 28 lb/M gal 426 None -- 426 
NO, 428 lb/M gal 6,510 None -- 6,510 
SO, 31 1b/M gal 472 None -- 472 
ABOVE-GROUND 
MATERIALS HANDLING 
C-1 Mine Conveyor Transfer 84,500 TPD Shale TSP 0.2 16,900 Baghouse O05 84 
to Coarse Shale Pile 
Stacker Conveyor 
C-2-1 Load-In to Coarse 84,500 TPD Shale TSP 0.0026 220 Wet Suppression 90.0 Ge 
Shale Storage Pile Drop Leg 
C-2-2 Storage Pile Wind 591,500 tons TSP 0.32 lb/ton-year 148 Live Storage 50.0 74 
Erosion (2 days live, -~Water Spray 
5 days dead Dead Storage 90.0 ai 
storage) -Chemical 
Dust Suppress. 
J-1-1 Coarse Shale Transfer 84,500 TPD Shale TSP 0.2 16,900 Baghouse SMa 84 
to Grizzly 
J-1-2 Secondary Crusher (+5") 76,050 TPD Tp ee 0.06 4,563 Baghouse MES 23 
J-1-3 Screening (-5") 84,500 TPD ioe 0.10 8,450 Baghouse 99.5 42 
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Uncontrolled Uncontrolled Control Controlled 
Source Operational Type Emission Factors Emissions Efficiency Emissions 
Code Source Quantity Emission (Ib/ton) (Ib/day) Control] Measure (%) (Ibs/day) 
J-1-4 Conveyor Feed (-4" to 24,500 TPD TSP 0.2 4,900 Baghouse hele) 24 
+2") from Belt Feeder 
J-1-5 Conveyor Feeder (-2") 8,450 TPD TSP 0.2 1,690 Baghouse 090 8 
from Screens 
J-2-1 Crusher (+4") 51,550 TPD TSP 0.06 3,093 Baghouse 99.5 15 
J-2-2 Screening (-2") 60,000 TPD TSP 0.1 6,000 Baghouse Ses 30 
J-2-3 Conveyor Feed (-2" to 24,500 TPD TSP 0.2 4,900 Baghouse 99.5 24 
+1-1/8") from Belt ; 
Feeder 
J-2-4 Conveyor Feeder (-1-1/8") 9,725 TPD TSP 0.2 1,945 Baghouse 99.5 10 
from Screens 
J-3-1 Crusher (+1-1/8") 25,115 LED TSP 0.06 1,546 Baghouse 99.5 8 
J-3-2 Screening (-1-1/8") 35,500 TPD TSP 0.1 Sp Se Baghouse Mes 18 
J-3-3 Conveyor Feed (-1-1/8" 24,500 TPD TSP. 0.2 4,900 Baghouse 99.5 24 
to +141/4") from 
Belt Feeder 
J-3-4 Fines Conveyor Feed 11,000 TPD TSP 0.2 2,200 Baghouse see ale 11 
from Screen 
1-1-1 Load-In to Retort Feed 84,500 TPD raw ‘LSP 0.0026 220 Baghouse 997.5 1 
Surge Bins shale 
1-2-2 Retorted Shale 71,400 TPD spent TSP 0.2 14,280 Wet Suppression 98.0 286 
Conveyor Feed shale Water Bath 
M-1 Retorted Shale 71,400 TPD TSP 0.05 3,570 Water Spray GS a0 892 
Conveyor Transfer 
M-2, Retorted Shale Hopper 71,400 TPD TSP 0.0015 107 Water Spray 75.0 27 
3,4 Load-In 
M-2, Retorted Shale Truck 71,400 TPD Tor 0.0003 21 None -- Zi 
3,4 Loading 
M-2, Retorted Shale Truck 71,400 TPD TSP 0.0003 21 None -- 21 
3,4 Spreading 
M-2-4 Truck Road Dust 1,785 VMT/day TSP 2.1 lbs/VMT 3,748 Chemical Dust 90.0 375 
Suppressant ' 
M-2, Retorted Shale Wind 600 acres TSP 4.3 lb/acre-day 2,500 Chemical Dust 90.0 258 
3,4 Erosion exposed Suppressant 


TABLE 1-18 (Continued) 
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Uncontrolled Uncontrolled Control Controlled 
Source Operational Type Emission Factors Emissions Efficiency Emissions 
Code Source Quantity Emission (Ib/ton) (Ib/day) Control Measure (%) (lbs/day) 
a a a aa a pr pr a re ee ee ee SS ee 
M-2, Retorted Shale Pile 72 scraper-hrs/day TSP 16 lb/scraper-hr Ng Woy Water Spray 75.0 288 
3, 4 Maintenance 
RETORTING & UPGRADING 
PLANT, GAS COMBUSTION 
& PRODUCT OIL STORAGE 
I-1 FGD Unit Gas 2,713,800 lb/hr sO Gas composition 36,000 FGD 90.0 3,600 
(flue gas from steam exhaust gas NO- 340 PPM (as NO,) 23,100 None 23,100 
Boiler, Seton’ Rrafe pe MELB raihe co 0.0155 Ibs/10° Btu _ Combustion _ 555 
indirect heaters, total) 
esid. HDS heater 6 Cemrel 
HC 0.0027 Ibs/10” Btu -- Combustion -- 97 
and Claus tail gas) 
Control 
ish 0.01 grains/SCF 144,000 Baghouse 99-5 720 
2-1-1 TOSCO Elutriator 11,000 TPD TSP 1% of feed 220,000 Cyclone 94.0 66 
Venturi Scrubber 99°35 
2-1-2 Processed Shale 9,300 TPD TSP 4 gr/SCF 24,200 Venturi Scrubber 99.5 121 
Moisturizer 
2-2 Ball Heater and Lift 283,000 SCF/hr SO, 3.42 PPM H,S 300 FGD 90.0 30 
mpc Fluewsas Se ds NO. 230 lb/MM SCF 1,562 None on 1,562 
CO 17 1b/MM SCF 115 None -- 115 
HC 0.73 lb/ton shaie 8,030 Incinerator 85.0 1,200 
TSP 64.5 gr/SCF Mena S Venturi Scrubber Shee 360 
and Cyclone 
3-1 H.Reformer Furnace 944,000 lb/hr sO Gas composition 2,650 None -- 2,650 
flue gas NO 340 PPM (as NO,) 8,220 Low NO, Burner -- 8,220 
S665 MM Btulbr co 0.0155 Ibs/10° Btu a Combustion = 323 
Control 
HC 0.0027 Ibs/10° Btu ~~ Combustion -- 56 
Control 
TSP 0.014 Ibs/10° Btu 292 None -- 292 
IV-1 Raw Shale Oil Storage 267,500 BBLS HC -- Floating Roof -- 252 
Tanks (3 @ 90,000 BBLS) (5 days storage) 
Iv-2 Product Oil Storage Tanks 798,000 BBLS HC -- Floating Roof -- 840 
(10 @ 80,000 BBLS) (2 weeks storage) 
1,3,1V Valves, Flanges, Pump 57,000 BPD HC 50 1b/1,000 BBL 2,850 Good Housekeeping 50.0 1,425 


ee a a ee ae ae ee ee ee ae ee a ea 


Seals, etc. 


and Preventive 
Maintenance 


TABLE 1-19 


SYNTANA-UTAH SHALE OIL PRODUCTION FACILITY 
EMISSION SOURCE INFORMATION 
INITIAL PHASE 
(16,500 BPSD) 








Effluent Parameters 


Emissions Release Stack/Pile Gas 

Source (Ib/day) Height Gas Temp. Diameter Flowrate 

Code TSP co HC NO, so, Source Type (ft) (°F) (ft) (ACFM) 

K-1 711 748 134 2,077 149 Mine exhaust vent Surface Ambient 20 2,000,000 

C-1 27 ae oe a= == Baghouse exhaust stack 50 Ambient iis 5,000 

C=z 42 == == aS Be Coarse shale storage Surface Ambient 4.0 —— 
pile 

J-1 58 -- -- -- -- Crusher/screens/conveyor 50 Ambient 4.0 20,000 
feed baghouse exhaust 
stack 

J-2 24 -- -- -- -- Crusher/screens/conveyor 50 Ambient 4.0 20,000 
feed baghouse exhaust 
stack 

J-3 18 a = <5 =e Crusher/screens/conveyor 50 Ambient 2.0 7,500 
feed baghouse exhaust 
stack 

Dai 21 =e == ae == Fines conveyor transfer 10 Ambient == ac 
point 

Dee 21 == == =e = Fines stacker conveyor 10 Ambient as ae 
transfer point 

D=3 62 a == =e -- Fines storage pile Surface Ambient So = 

1-1 Oe a= -- age a Retort baghouse exhaust 50 Ambient 1.5 5,000 
stack 

1-2 83 -- -- —— oS Retorted shale conveyor 10 Ambient oe == 
feed 

M-1 259 a = aS SS Retorted shale conveyor 10 Ambient Se == 
transfer 

M-2 8 =e a = — Retorted shale loading 10 Ambient oe = 
hopper 

M-2 6 Retorted shale truck 10 Ambient ae == 
loading 

M-2 340 =- =-- == at Retorted shale disposal Surface Ambient Bae a 
area 

I-1] 240 185 Sz 7,700 1,200 FGD stack 100 170 10.5 241,200 

3-1 85 94 16 2,380 768 H, reformer furnace 100 600 6.5 125,200 
stack 

pant 1 1 0.2 13 8 Flare 100 150 4.25 175 

IV-1 aS =s5 84 se 3S Storage tank So Ambient a 3S 

Iv-2 -- -- 252 =< Se Storage tanks (3) 35 Ambient == a 

Tj35LV -- =< 413 ae = Valves, flanges, pump 35 Ambient -- ae 
seals, etc. 


eee ree eee ee eS ee 
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TABLE 1-20 


SYNTANA-UTAH SHALE OIL PRODUCTION FACILITY 
EMISSION SOURCE INFORMATION 
FULL PRODUCTION FACILITY 
(57,000 BPSD) 





a 
Effluent Parameters 





Emissions Release Stack/Pile Gas 

Source (Ib/day) Height Gas Temp. Diameter Flowrate 

Godse TSP: 7 CO HC NO. SO, Source Type (£t) (°F) (£t) (ACFM) 

K-1 851 791 142 2,194 157 Mine exhaust vent Surface Ambient 20 2,000,000 
(Sec. 16) 

K-2 532 494 89 Beir 99 Mine exhaust vent Surface Ambient 20 1,250,000 
(Sec. 20) 

K-3 851 791 142 2,194 157 Mine exhaust vent Surface Ambient 20 2,000,000 
(Sec. 10) 

K-4 319 PASM 53 823 59 Mine exhaust vent Surface Ambient 20 750,000 
(Sec. 2) 

Car 84 == a -- -- Baghouse exhaust stack 50 Ambient Jets, 15,850 

G=2 133 == == == == Coarse shale storage Surface Ambient 4.0 == 
pile 

J-1 181 -- -- -- -- Crusher/screens/conveyor 50 Ambient 4.0 63,400 
feed baghouse exhaust 
stack 

J-2 79 -- =-- -- -- Crusher/screens/conveyor 50 Ambient 4.0 63,400 
feed baghouse exhaust 
stack 

J-3 61 -- -- -- -- Crusher/screens/conveyor 50 Ambient 7A W) Pam eT OF fs) 
feed baghouse exhaust 
stack 

I=] 1 -- -- == -- Retort baghouse exhaust 50 Ambient 1.5 5,000 ea 
stacks (4) 20,000 total) 

1-2 286 -- -- -= -- Retorted shale conveyor 10 Ambient =- — 
feed 

M-1 892 aS oo se = Retorted shale conveyor 10 Ambient =e a 
transfer 

M-2, 27 -- == =e == Retorted shale loading 10 Ambient SS = 

3,4 hopper 

M-2, 21 Retorted shale truck 10 Ambient — = 

3,4 loading 

M-2, 942 oe = Ss = Retorted shale disposal Surface Ambient ao eS 

3,4 area 

I-1 720 555 97 23,100 3,600 FGD stack 100 170 10.5 723,600 

2-1 187 -- -- -- -- Scrubber stack 250 146 6.0 35,200 

2-2 360 115 1,200 1,562 30 Flue gas stack 250 130 9.5 170,000 

3-1 292 B23 56 8,220 2,650 H,reformer furnace 100 600 6.5 432,450 
stack 

IV-1 -- -- 252 -- -- Storage tanks (3) 35 Ambient =~ -- 

IV-2 -- =- 840 =- =- Storage tanks (10) 35 Ambient == Se 

1,3,IV se == 1,425 aS =— Valves, flanges, pump 35 Ambient st == 
seals, etc. 


a i a a 
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TABLE 1-21 


SYNTANA-UTAH SHALE OIL PRODUCTION FACILITY 
ESTIMATED TRACE ELEMENT EMISSIONS 


Emission Rate (TPY) 


Elements Initial Plant Final Expansion 
Lead 0.06 0.22 
Absestos Nil Nil 
Beryllium Nil Nil 
Mercury Nil Nil 
Fluorides 0.37 0.86 
Sulfuric Acid Mist vy 14 
Vinyl Chloride 0.027 0.08 
Total Reduced Sulfur (incl. HS) 0.024 0.07 
Reduced Sulfur (incl. H,S) 0.028 0.10 
Hydrogen Sulfide 0.018 0.05 
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disposal sites by appropriately licensed contractors. Product shipments will meet 


requirements of the Toxic Substances Control Act. 


Solid wastes generated by construction, mining, retorting, operations, etc., will be 
collected and disposed of in the spent shale disposal area. Shale dust and green coke 
from heavy oil associated with the Tosco unit would be treated as a solid waste and 
handled in the same manner. General garbage will be collected in dumpsters and hauled 


to the spent shale disposal area where it would be routinely covered with spent shale. 


Major solid wastes to be generated include: 


Full 
Initial Production 
Phase Facility 
Nonhazardous Sludge 14 TPSD 48 TPSD 
(Wem sage (44 TPCD) 
Lime and Calcium Sulfate 23 TPSD 69 TPSD 
from FGD unit (21 TPCD) (63 TPCD) 
Green Coke 0 106 TPSD 
(96 TPCD) 
Dust from Raw Shale Handling 15 TPSD 47 TPSD 
& Secondary Crushing (14 TPCD) (43 TPCD) 
General Garbage «33 LPSD 1 TPSD 
(Pract dts =, G2 B)) C7 52T PCD) 


I. DESIGN, CONSTRUCTION, AND OPERATION FEATURES FOR PREVENTING 
AND MINIMIZING SHALE OIL AND OTHER HAZARDOUS SPILLS 


Special considerations that will minimize or avoid hazardous spills would be 
incorporated in tank and pipe design. In the event of a spill, a system of dikes has been 
designed to contain the movement of any hazardous material. Clean-up operations 
would be conducted using the safest and most expeditious methods available. Materials 


and tankage quantities would be as follows: 
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Initial Phase Full Production Facility 


Anhydrous Ammonia 435.4 Tons 1505 Tons 
Product Oil 231,000 Barrels 798,000 Barrels 
Spent Shale Stockpiled at Stockpiled at 
20,700 TPSD 71,400 TPSD 
(18,885 TPCD) (65,100 TPCD) 
Sulphur Stockpiled at Stockpiled at 
18.4 TPSD 63 1 PoD 
(16.8 TPCD) (57 TPCD) 


Hazardous and toxic materials would be handled and stored in accordance with 
federal and state regulations. Anhydrous ammonia, sulphur and arsenic are by-products 
which would be sold commercially or sent off site to be reprocessed or stored. Capacity 
would be provided for several days' storage of by-products. Listed below are materials 


utilized for processing, intermediate products, and their known toxicity data. 


re) Intermediate Products 


Oo Anhydrous Ammonia, NH,: LC54 (human) = 10,000 ppm for 3 hours; 
TC 55 (human) = 20 ppm irritant; LC, (mouse) = 4837 ppm for 1 hour; 


LC, (cat) = 1066 ppm for 1 hour; LC, 4 (rabbit) = 1066 ppm for 1 hour. 


fo) Sulfur, S: Low toxicity 
Oo Arsenic, As: LD.) (rat) = 25 mg/kg; LD, (rabbit) = 300 mg/kg. 


oO Processing Material 


o Sulphuric Acid, H,SO 


9804: LDe4 (rat) = 2140 mg/kg. 


O Phosphoric Acid, H,PO,: TC4 (human) = 100 Se ES LD 


1530 mg/kg; LD, (rabbit) = 2740 mg/kg. 


50 


O Sodium Hydroxide, NaOH: LD, 4 (mice) = 40 mg/kg; LD59 (rabbit) = 500 
mg/kg. 
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re) Chlorine, Cl: TC 59 (human) = 15 ppm; LD.) (human) = 430 ppm for 30 
minutes; LC, (rat) = 293 ppm for 1 hour. 


J. INTERRELATIONSHIPS WITH EXISTING AND PROPOSED PROJECTS IN THE 
Se EN REE FRU EU ho UN IE 
AREA 


Figure 1-22 shows how the SYNTANA-UTAH project would interface with existing 
and proposed regional projects. Since Section 16 was once used as a support center for 
gilsonite mining in the area, there are significant services existing at the site. A 69-kV 
electric power line by Moon Lake Electric, which crosses the site, would provide power 
during construction. Water needs during construction would be purchased from American 
Gilsonite and supplied via an existing water line to the site from Ignacio Stage Station on 
the White River. The site is crossed by a paved county road running from Utah State 
Highway 45. A ten-inch pipeline to Rangely, Colorado owned by Chevron crosses Section 
16, and offers an option to transport the product oil. If a new line is required, it would 


be parallel to the existing ten-inch pipeline, in the same ROW. 
The SYNTANA-UTAH project would interface with several regional projects. 


fo) A new heavy duty paved road is being constructed from Vernal to connect to 
Utah State Highway 45 north of Bonanza. This new road would significantly 
improve access for SYNTANA-UTAH workers, many of whom might live in 


the Vernal-Jensen area; 


fe) The White River Dam Project is proposed to supply regional water needs by 
1985, and is currently in the draft EIS stage. The White River Dam Project 
has indicated its ability and willingness to supply the SYNTANA-UTAH 
Project with 27,000 acre feet (Utah Division of Water Resources letter of 
January 29, 1981). However, as an alternate, SYNTANA-UTAH has received 
a preliminary commitment from the State of Utah, Division of Water 
Resources to provide water from the Green River if the White River dam is 


not completed; 


fo) The Bonanza Power Generating Station is under construction to supply 


regional electricity. Completion of the first 350-MWe unit is planned for 
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late 1984. A 138-kV transmission line connecting the power plant with 
Rangely, Colorado would pass through Section 16 and when completed would 
serve as the electrical power inter-tie for the SYNTANA-UTAH Project; 


American Gilsonite Corporation (AGC): SYNTANA-UTAH would utilize a 
few selected AGC facilities on Section16 on an interim basis during 
construction. SYNTANA-UTAH would lease the surface rights to Section 16 
from AGC on a long term basis. SYNTANA-UTAH developments would be 
conducted for minimum interference with ongoing gilsonite mining operations 


on Section 16. 


Regional Pipeline: The developing oil shale industry in the Uinta and 
Piceance Basins would spawn regional oil pipelines to move the product oil to 


markets. SYNTANA-UTAH is participating in pipeline planning studies; and 


Natural Gas Pipeline: Natural gas needs for the SYNTANA-UTAH shale oil 
upgrader would be drawn from connection to area natural gas pipelines. 
Northwest Gas Pipeline Company has a 26-inch pipeline about ten miles north 
of the project. This ROW is being applied for as described in Tables 1-5 and 
1-6. 
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CHAPTER 2 
ALTERNATIVES 


A. SITE SELECTION 


SYNTANA-UTAH controls about 8000 acres of oil shale leases located on isolated 
640-acre tracts derived from Utah state lands (Figure 2-1). Preliminary site evaluation 
focused on the sections in Township 9S because SYNTANA-UTAH held several private 
leases in addition to state Sections 16 and 2. Furthermore, ready access is available to 


water, power, natural gas, and highway access. 


The location of the SYNTANA-UTAH initial unit on Section 16, Range 25E, 
Township 9S was based on a series of favorable factors vs. the potential sites in Range 
24E: 


fo) Adjacent private land (Whittier Tract); 


fe) Existing infrastructure resulting from  gilsonite mining (water, 


electricity, roads); and 


fo) Potential for adit access to oil shale by negotiation with nearby private 


lands. 


SYNTANA-UTAH has formally requested that the State of Utah and the BLM 
exchange the isolated SYNTANA-UTAH state leases for federal lands to form a 


consolidated, logical mining unit adjacent to the initial unit as shown in Figure 2-1. 


An alternative plant site has been identified on Section20, Range 25E, 
Township 9S. The criterion for the alternative plant site was a site which retained the 
topographical features and access of Section 16, but which would reduce the design, 
construction, and operational complexity resulting from the joint operation of the oil 
shale facility with gilsonite mining and handling operations on Section 16. Section 20 is 
the adjacent section to the southwest of Section 16. The alternative plant would be 


located on the northwest side of the main ridge in the same topographic relationship as 


105 





COLORADO 


State of Utah oll shale leases held by Syntana-Utah 





WHITTIER Tract under lease negotiation by Syntana-Utah 


Land exchange proposed 


——/30O—— Thickness of Mahogany Zone of oil shale in Green River 
Formation 


fe) 5 MILES 
eS 





FIGURE 2-1 SYNTANA-UTAH OIL SHALE LEASES RELATIVE TO MAHOGANY ZONE 
THICKNESS IN THE UINTA BASIN 
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the proposed Section 16 site; thus, geology, infrastructure, and meteorological conditions 
would be similar. All other physical factors considered would be unchanged for the 


alternative site as compared to the proposed site. 


Plant locations on Section 16 or Section 20 would be similar; however, plant layout 
on Section 16 would be constrained by the need to minimize interference with gilsonite 
mining and handling operations. Section 20 offers a potentially viable site which is 
topographically identical and would eliminate the layout complexicity of joint operations . 


with American Gilsonite Corporation. 


Secondary factors considered were: 


fo) Location with respect to the center of the orebody; 
Oo Surface drainage characteristics; 
oO Groundwater; 


o Overburden Depth; 


oO Potential retorted shale disposal sites; 

oO Orientation of access slope with respect to apparent strike of major jointing; 
oO Orientation of access slope for minimum length; and 

fo) Environmental considerations. 


This selection led to the site layout shown in Figure 1-3. 


Section 20 is currently undeveloped federal land under BLM _ jurisdiction. 
SYNTANA-UTAH has requested that the land exchange include Section 20. Thus, the 


alternative plant site also would be constructed on Utah state lands. 


The SYNTANA-UTAH project configuration with the alternative Section 20 plant 
location is shown in Figure 2-2. The shale body would be developed similarly as on 
Section 16 by a slope driven northeasterly from the southwest corner of Section 20. The 
slope would intersect the main development corridor near an exhaust shaft located along 
the eastern section line of Section 20. The process facilities would be located south of 
the Uintah County road between the road and the ridgeline. Shale fines would be stored 
on the southeast corner of Section 20. The spent shale disposal would be similar to that 


described for a Section 16 plant location except that the sequence of spent shale disposal 
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areas would be modified. Spent shale would be initially disposed on Section 21, and 
subsequently disposed on the Whittier tract and lands north of the Whittier Tract using 


the same conveyor transfer points as for a Section 16 plant location. 


The only differences between the proposed and the alternate plant site would be a 
re-orientation of the plant layout reflecting road access from the north for the 
Section 20 alternative (vs. road acess from the south for Section 16). Construction and 
operation schedules for the alternative plant site would be identical to the Section 16 
plant. Resource requirements (water, natural gas, power, work force), schedules, project 
components, acreage, product pipeline, and energy analysis would be identical to the 


Section 16 plant. 
B. MINING CONCEPT 

The overburden depth at the site necessitates an underground mining concept. The 
room-and-pillar concept was selected because of the significant mining data base on 
room-and-pillar mines, and the Anvil Points experience with room-and-pillar mining of 
oil shale. 
C. PROCESS SELECTION 

SYNTANA-UTAH objectives in process selection were: 


fe) Mature technology which could be licensed now; 


fo) An accessible technology which could be thoroughly evaluated by 
SYNTAN A-UTAH personne]; 


fo) A technology with a dedicated, ongoing design effort; and 
fo) A technology which produced a marketable product 
These objectives led SYNTANA-UTAH to pick the Superior process with Universal 


Oil Products (UOP) hydrotreating of the shale oil for the initial unit. SYNTANA-UTAH 


would continue to monitor retorting and upgrading technology to assess if these 
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objectives could be better met with an alternative process. SYNTANA-UTAH is 
participating in regional shale oil distribution and refining studies with the objective of 


re-assessing the need for and nature of an on-site upgrading facility. 
The Tosco fines retort was selected because of the extensive pilot scale evaluation 
and because of the use of the Tosco retorts on the Colony Project in Colorado, which will 


have operational experience prior to the design of the Tosco unit for SYNTANA-UTAH. 


D. OTHER ALTERNATIVES 

MINING ALTERNATIVES 

No alternatives to underground room-and-pilar mining were considered. The 
alternative site on Section 20 would use the same mining concept with the mine opening 


at the middle of the south edge of Section 20. 


PROCESSING ALTERNATIVES 


Several oil shale retorting and upgrading alternatives were considered and 


eliminated because they were less mature or less accessible to SYNTANA-UTAH. 


NO ACTION ALTERNATIVE 


The SYNTANA-UTAH project could not proceed to full production without BLM 


action to provide ROW's for pipelines, product oil, water, and natural gas. 
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CHAPTER 3 
SUPPORTING RESEARCH, TESTING AND PILOT OPERATIONS 


While there is no commercial oil shale facility of the type planned by 
SYNTANA-UTAH, all major components have been operated at pilot scale, and tests 


have been conducted on all operations. 


A. MINE 





The room-and-pillar mine concept planned by SYNTANA-UTAH was developed by 
the U.S. Bureau of Mines at the Anvil Points Experimental Station for use in oil shale 
mining. Mining operations at Anvil Points established the cost and performance 


parameters for safe room-and-pillar mining. 


The Anvil Points experience is supplemented by oil shale mining at the Colony mine 


and the recent mining at the Bureau of Mines Horse Draw Mine. 


B. RETORT 


The retorting plant consists of the Superior oil shale retorting process operating on 
a Davy-McKee circular grate. The Superior retorting process was operated at pilot scale 
(250 TPD) on Anvil Points Colorado Shale in 1977, using a modified circular grate at 
Cleveland, Ohio. A range of shale grades were tested to allow correlation of laboratory 
test results with pilot operation. With these correlations, Superior now conducts 
laboratory tests on candidate shales to tailor the process to the shale feed. Superior has 


conducted initial laboratory tests of SYNTANA-UTAH oil shale. 


The Davy-McKee circular grate has been operated at commercial scale as a sinter 
cooler and iron ore pelletizer. The mechanical features of the SYNTANA-UTAH design 
have operated in these applications, but not in the specific combination or size of the 


proposed SYNTANA-UTAH design. 


The Tosco fines retort has been operated for many years at a 1000 TPD pilot scale. 


C. SHALE OIL UPGRADING 


The processes have all been used in large commercial facilities processing all types 
of feed stocks. The proposed operating conditions for the whole crude shale oil 
hydrotreater are similar to conditions for crude oil residuum desulfurizers. Several 
commercial technology suppliers have made extensive pilot plant runs on whole shale oils 


from different retort processes. 


The characteristics of the shale oil require the addition of a guard reactor before 
the hydrotreater to remove any iron and arsenic compounds. Reputable technology 
suppliers have informed us they would supply commercial units with conventional process 


guarantees. 


The hydrogen plant is a conventional steam-methane reformer and has been 


operated in many plants with capacities exceeding the proposed installation. 


D. UTILITIES 


The Chevron Wastewater Treating (WWT) Process has been operated in several 
refineries; ammonia stripping is also a proven process with a long history of successful 


operation. 


The lime based flue gas desulfurization process is based upon proven mechanical 
components and extensive tests in a 20,000 ACFM pilot testing facility. Orders have 
been placed for nine commercial installations. The first 110 MW (680,000 ACFM) 


installation for a coal fired boiler was started in 1981. 


The retort has been specifically designed to produce low BTU gas. The boiler and 
furnaces using this gas for fuel have been designed with the modifications necessary to 
burn this gas. Combustion tests have been conducted with low BTU offgas from VMIS 
retorts and with synthesized oil shale offgas. 


LEZ 


[ote SPENT SHALE DISPOSAL/LAND RECLAMATION 


No tests have been made with spent shale from the Superior process. However, 
small scale reclamation tests have been conducted for several years with spent shales of 


similar chemical and physical properties (eg. Paraho), as well as tests with spent shales 


from Tosco retorts. 
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CHAPTER 4 
LIST OF REQUIRED PERMITS 


A preliminary list of permits required by the SYNTANA-UTAH project is given in 
Table 4-1. The list is based on the following philosophy: 


fo) The SYNTANA-UTAH project will be a "zero discharge" effluent facility; 

fo) There would be no hazardous waste disposal on site at the project. Hazardous 
waste generated in the processing would be temporarily stored and shipped 
off-site to approved disposal or recycling facilities; and 

fo) The water supply would be purchased with the necessary permits for 


appropriation, diversion, withdrawal, etc., obtained by the supplier of the 


water. 
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STT 


Project Element Permits/ Approvals 


Exploratory Drilling/ 
Coring 


Notice of intention to 
Commence Exploratory 
Drilling 


General Site Prepar- 
ation. Staging, Mine 
and Plant Site Devel- 
opment, and Appurtenant 
Facilities. 


Building Permit and 
Certificate of Zoning 
Compliance 


Utility Corridors 
(ROW's) for Roads, 
Water Pipelines. 

Oil Pipelines, natural 
gas pipelines 
Construction Camps. 


Right-of-way Grant 
or Temporary Use 
Permit 


(a) Notice of intention to 
Commence Mining 


Mining Operations, 
(including Raw and 
Processed Shale 
Disposal) 


(b) Permit for Using 
Explosives 


TABLE 4-1 


PERMITS AND APPROVALS REQUIRED TO CONSTRUCT 
PROPOSED SYNTANA-UTAH OJL SHALE FACILITY 


UINTAH COUNTY, UTAH 


Approving Agency 


Utah Department of 
Natural Resources. 
Division of Oil, Gas 


Uintah County 
Planning Commission 


Department of Interior. 


Bureau of Land 
Management 


Utah Department of 
Natural Resources, 

Division of Oil, Gas 
and Mining 


Department of the 
Treasury, Bureau of 
Alcohol, Tobacco and 
Firearms. 


Regulatory 
Reference 


Utah Code Ann., 
40-8-1 et.seq., 
(Supp. 1979) 


Uintah County 
Zoning Ordinance 
No. 3-71 


43 CFR 2800 
43 CFR 2880 


Utah Code Ann., 
40-8-1 et.seq., 
(Supp. 1979) 


27 CFR 181 


Est. Processing 
Period (Days) 


15-60 


30 


120-150* 


30-90 


45-60** 


Comments 


Notice of intention should be submitted at least 15 

days prior to planned commencement of exploration 
Division of State Lands must also be notified under 

terms of the Mineral Lease Assignment. 


A building permit must be obtained prior to con- 
struction. Current zoning allows mining activities; 
however, a special permit may be required for 
certain types of housing, such as mobile home parks. 


ROW easement, license or permit required for such 
facilities located on BLM lands outside State lease 
areas. 


Approval must be obtained proir to commencing any 
mining related activities. A mining plan, reclam- 
ation plan and other pertinent environmental data 
must be submitted for review by the Division of Oil, 
Gas and Mining. Public Notice is issued and public 
hearings may be held if valid protests upon receipt 
of application are filed. 


Permit required where explosives are purchased 
from an out-of-state distributor (No permit 
required for explosives purchased within Utah.) 
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TABLE 4-1 (Continued) 


PERMITS AND APPROVALS REQUIRED TO CONSTRUCT 


PROPOSED SYNTANA-UTAH OIL SHALE FACILITY 
UINTAH COUNTY, UTAH 


Project Element Permits/ Approvals 


(a) Prevention of 
Significant 
Deterioration 
(PSD) Permit 


Mining, Crushing, 
Retorts, Boilers, 
Power Generating 
Units, Product 
Recovery, Gas 
Treating, Sulfur 
Recovery, and Other 
Similar Emission Sources 


(b) Approval Order to 
Construct and Operate 
(Sources of Air 
Pollution) 


(a) Mobile Home Park 
Approval 


Worker Housing, 
Dining and Recreation 
Facilities 


(b) Food Service 
Sanitation Approval 


(c) Labor Camp 
Sanitation Approval 


Approving Agency 


Environmental Protec- 


tion Agency, Region 
VI, Enforcement 
Division 


Utah Department of 
Health, Bureau of Air 
Conservation 


Uintah County 
Planning Commission 


Uintah Basin District 
Health Department 


Uintah Basin District 
Health Department 


Regulatory 
Reference 


40 CFR 51 & 52 


Utah Code Ann., 
26-24-9 (1979); 
Air Conservation 
Reg. 3.1 (1980) 


Uintah County 
Zoning Ordinance 
No. 3-71 


Utah Code Ann., 
26-15-4(21), 
(Supp. 1969) 


Utah Code Ann., 
26-15-5(1953) 


Est. Processing 
Period (Days) 


120-180* 
60-180 
30 

30 

30 


Comments 


New Source Review and permit approval 
required for construction of oil shale 

processing facilities which include sources 

of air emissions having the potential to emit 
more than 100 tons per year of any pollutant 
regulated under the Clean Air Act. 
Preconstruction Notice must first be filed 

with EPA for determination of whether source is 
subject to PSD review. If subject to PSD review, 
permit application must then be filed. Consolidated 
permit application may be used. 


Approval required prior to construction of any new 
facility that may become a source of air pollution. 
Reimbursement to the State may be required for 
review process and initial compliance inspection. 


Mobile home parks may not be constructed until 
approved by County Planning Commission. 

Applicant must submit development plan and obtain 
building permit and certificate of zoning compli- 
ance, 


District office currently enforces state food service 
sanitation standards adopted by the Department of 
Health. Before any food service establishment 
begins service, local health officer must inspect 
premises for compliance with state standards. 


District office currently enforces state labor camp 
sanitation regulations. Health officer must inspect 
premises and confirm compliance prior to occu- 


pancy. 
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Project Element Permits/Approvals 


(a) Permit to Construct 
(Wastewater Disposal) 


Process Water Dis- 
posal, Mine Drainage, 
Sanitary Sewage, On- 
Site Surface Drainage, 
Leachate from Raw or 
Processed Shale Disposal 
or Other Effluents 
Discharged to Surface 
Drainages 


(b) Plan Approval 
(Sanitary Wastewater 
Disposal Facilities) 


Solid Waste Disposal Plan Approval (Solid 
Waste Disposal 


Facilities) 


Water Supply, Treat- (a) Plan Approval 
ment, Storage and (Drinking Water 
Distribution Systems System) 


TABLE 4-1 (Continued) 


PERMITS AND APPROVALS REQUIRED TO CONSTRUCT 
PROPOSED SYNTANA-UTAH OIL SHALE FACILITY 


UINTAH COUNTY, UTAH 


Approving Agency 


Utah Department of 
Health, Bureau of Water 
Pollution Control 


Utah Department of 
Health, Bureau of Water 
Pollution Control 
Pollution Control 


Utah Department of 
Health, Bureau of 
Solid Waste 


Utah Department of 
Health, Bureau of 
Public Water Supplies 


Regulatory 
Reference 


Utah Code Ann., 30-45 
26-15-4 and 5; 

73-14-1 to 13(1953 

and Supp. 1978); 

"Code of Waste 

Disposal Regulations," 

Part 111 


Utah Code Ann., 
26-15-4 and 5; 
73-14-1 to 13 (1953 
and Supp. 1978); 
"Code of Waste 
Disposal Regulations," 
Part IV 


30-60 


Utah Code Ann., 
26-15-5(a) (1976); 
26-37-15(1) (Supp. 
1980) 


14-21 


Utah Code Ann., 
26-15-5(a) and 
26-36-4(3); "Utah 
Public Drinking 
Water Regulations" 


30-60 


Est. Processing 
Period (Days) 


Comments 


Prior to commencing construction of any waste- 
water treatment facilities which will dispose of 
wastewaters to any containment, a 'Permit to 
Construct’ must be obtained from the Executive 
Secretary of the Water Pollution Control 
Committee. Wastewaters discharged from such 
facilities must not result in violation of state 
water quality standards. Secondary treatment may 
be required of all point source discharges. 


Any individual sewage treatment system designed to 
serve a multiple dewelling unit with more than four 
family units, or a commercial installation designed 
to serve more than 50 persons per day must receive 
plan approval from the Bureau of Water Pollution 
Control. 


Plan approval required for solid waste disposal 
facilities. Detailed plans of facilities must be sub- 
mitted for approval prior to commencing construc- 
tion of facility. Hazardous waste regulations are 
currently being developed in accordance with Utah's 
Hazardous Waste Management Act of 1979. (Utah 
has applied for authority from EPA to administer 
the RCRA Hazardous Waste Program.) 


Design plans and water quality must be approved by 
the Executive Secretary of the Utah Safe Drinking 
Water Committee prior to construction. 
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SIT 


Project Element 


Water Diversion 
Facilities, Dams, 
Wells, and Construc- 
tion Resulting in 
Alterations to Water 
Course (including 
Processed Shale 
Embankments Con- 
struction in Drainages) 


*The estimated time periods shown for processing these federal 


Permits/Approvals 


Permit for Structures 
or Work in or Affecting 
navigable Waters of 
the U.S. 


Section 404 Permit 
(Dredge and Fill) 


TABLE 4-1 (Concluded) 


PERMITS AND APPROVALS REQUIRED TO CONSTRUCT 
PROPOSED SYNTANA-UTAH OIL SHALE FACILITY 


UINTAH COUNTY, UTAH 


Regulatory 
Approving Agency Reference 
Department of the 33 CFR 320 
Army, Corps of SSCP R322 


Engineers 


Department of the Army 33 CFR 320 
Corps of Engineers 33 CFR 323 


Est. Processing 
Period (Days) Comments 


90-120* Section 10 Permit may be required for con- 
struction of any water diversion or intake structure 
located within river channel where such is judged 
to be navigable waters. 


90-120* Should the project include construction of 
fills, dams, or other similar structures in stream- 
beds, waterways, wetlands or areas where such 
would affect waters of the United States, a Section 
404 Permit may be required. 


permits do not.include the time which might be required for the federal agencies to prepare an 


Environmental Impact Statement (EIS) on the proposed action. If an EIS is necessary, issuance of most of the federal permits would be deferred until the EIS is 
issued and reviews are complete. 


**The time required to process these federal agency permit or approval applications is not materially affected by any EIS requirement since they are not subject to 


provisions of NEPA. 
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